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READY TO FLY FOR UNDER $7000 

PERSONAL 
SKYMOBILi 



New-Breed Gyrocopters 
Are Safer, SJeeker, Swifter 



ARE POLICE CARS 
XLY TOUGHER? 

Take One Fiat Out 
24 Hours 
Find Out 
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To Selecting 
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SLIM DOWN 
AND FIRM UP! 

New Computerized 
Fitness Machines 
Get You In Shape 



SUPER STORAGE 
BEDROOM 
FURNITURE 
YOU CAN BUILD 

• Platform Bed 

• Wall Units 

• Wardrobe Closet 
Plus— Clever 
Furniture Finishes, 
Choosing Wood 
And More 
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Inverted Foldout slip-sheet 



1, Open the foltfout page 

2, Insert this sheet with 

1. Front side touching the free page 

2. Arrow pointing to the fold 

3, Slice the folded edge 
4 Close the page and slip-sheet 
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THE ADVANCED FULL-SIZE 






You figure if life were fair we'd 
all be good-lookin' and smart, 
And all trucks would be equal 
But you know it doesn't work 
out that way One truck's gotta 
be better than the other And 
that s the one you want. The one 
you need to get the job done. 

Check out how the techno- 
logically advanced Chevy' beats 
ford feature for feature. And 
you'll see why Americas having 
a serious change of heart in full- 
size pickups. 

Sto n da rd 4, 3 L Vortec V6 
overpowers Ford, 

The fuel-injected Vortec 
is built on advanced principles 
that make it a lean-burning, 
high -compTessi on V6 with 15 
more standard horsepower in the 
ha If- ton than Ford's old- 



For heavier 
are fuel-3 



mighty 454 V8 And unlike 
Ford, Chevy offers big 6.2L diesel 
power in all models. 

Chevy hauls mom than Ford. 
And gives you more ways 
to haul. 

Chevy's got a bigger standard 
half- ton payload than Ford. Plus 
Chevy's rigid steel frame is big- 
ger and heavier than Ford's in the 
half-ton truck. And that 



MORE STANDARD 
HA1F-T0N POWER 
AND RAYLOAD, 
MORE CAB ROOM, 
MORE TWO-SIDED 
GALVANIZED STEEL 
THAN FORD'S 
OLD-FASHIONED 



Chevy has more two-sided 
galvanized steel than Ford. 

Every outside panel except 
the roof is two-sided galvanized 
steel More than Ford, In some 
critical areas, there are as many 
as seven layers of corrosion 
protection. Including a high- 
gloss clear-coat finish that Ford 
doesn't offer. 

Advanced double A-arm 
independent front suspension. 

Ford s old twin I-beam front 
suspension makes the tires travel 
in an arc, Chevy's advanced 
double A-arm suspension keeps 
the tires square to the road. 
Chevy also offers an indepen- 
dent front suspension specially 
designed for 4 WD. 



helps maintain body integrity. 

In addition. Chevy has two-tier 
loading Ford doesn't offer The 
. tailgate is easily removable too. 
for extra long, bulky loads. 
More room, more gloss oreo. 
Some day all trucks will be 
this comfortable. 

There's more feg room, more 
shoulder room and more total 
cab room than Ford And there 
are other major comforts Chevy 
has that Ford lacks. Like more 
glass area and the flush mounted 
windows that help reduce 



New option values. 

Now's a great time to take 
advantage of the Preferred 
Equipment Groups that save you 
up to $1,800* 

See your Chevy dealer today 
From advanced Vortec V6 power 
to standard anti-lock rear brake 
system (operates in 2WD only), 
Chevy's the first all-new full-size 
pickup introduced in this 
decade. Test drive it. Get ready 
to have a real change of heart. 
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C1S8T Nletropolilsm Lite Insure™ Ca, Ny NY 



WE'VE MAP A HUNPREP YEARS' EXPERIENCE 
IN WEATHERING TME ROUGH 5P0TS>\ 

In over a hundred years of storms and calms. Met Life has never failed to meet Its 
obligations to its customers. And we re helping you get the insurance protection and 
financial services you need, now and In the future— whichever way the wind blows. 

For more information, call your Met Life representative, orT800-MET~2677 

GET MET. IT PAVS. \ 

Metropolitan Life 
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WOODWORKING GUIDE 



Build A Contemporary Bedroom Set 
Fantastic Finishes 

The secrets lie in tne finishing 

Cut And Dried 

Working with wood is a joint venture 
between you and the materia l. 

Sulte Dreams 

A king-size platf orm bed with headboard 
and night tabres. 

A Plate For Everything 
Three modular wall units for all 



juiro—oms 

Freewheeling 

The intriguing engineering of Preston Tucker. 

Imports 

The curtain rises on Peugeot's new sedan 

Car Clinic 

Got a car question? WeVe got the answer. 

Inside Detroit 

Chrysler revives the Imperial nameplate for 1 990 

Hot Pursuit 

We test the myth of tire-smokin' cop cars in two 
24 -hour showroom stock endurance races, 

Satur da y Mechanic 
Troubleshooting Throttle Body injection 
HOME/SHOP 
34 Old House Restoration 
The art of stenciling. 

139 The Better Home 

a How to instari track lighting 

• Homeowners' Clinic 

• Appliance Clinic 
SCIENCC/TECHNOLOGY 
13 Tech Update 

The latest in robotics, space, computers, military. 

Science 

Lab simulation of the solar system. 

Muscle Machines 

Work up a sweat with the latest in fitness technology. 
The Mechanics Of The Bomb 
It’s football's most exerting play. 

But also an intricate combination of spin-stab ilrzeri 
ballistics and aerodynamic lift 
Good Gyrations 
After years of questionable safety, new designs 
and an emphasis on training have created 
a renaissance in gyroplane flight. 

ELECTRO NIC S 

42 Electronics 

How camcorder image stabilization works 

69 Music ForOne 
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your storage needs. 

TooUFotSj 



1 15 tools Fa* Sale 

New tools and accessories. 

1TB 



Everything 
In Its Place 

A separate 
wardrobe for 
increasing your 
closet space. 

PLUS FREE POSTER f 

A woodworker's 
guide to 
identifying 
hardwoods. 



New stereo headphones use infrared light to 
eliminate that umbilical cord to the hi-fi, 

OUTDOO RS 

S3 O utdo ors 

Jeep Cup's off-road rally through the Rockies 



4 Editor's N otes 
6 Letters 
14 



137 Hot lin es 
I SB Worth Writin g For 
176 Next Month 



Pages 4 1 to 46 in this issue are numbered for an 
advertising insert directed to PM subscribers 
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EDITOR'S NOTES 




I VEN IN THE FlRSTi^enf POPULAR Mechanics, then* was a home 
and shop section. Bark in the early days, it w as called the “Shop Notes 1 " 

I section And it contained all kind? of projects to build, information on new 
took, tool techniques that could be used in one's hnme shop, and homisimpmw- 
ment information. Today (jut home and shop |d*ges are still the most numerous in 
Popular Mechanics and still contain projects to build, information on new 
tools, tool techniques that can help you build a project easier and wit h more pro- 
fessional results, and home-improvement ideas that can be applied Up just about 
everyone^ living quarters. Doesn't seem tike things have changed much in 86 
years, does it? One thing that definitely basnet changed is that our home and shop 
pages are part of the very fabric of POPULA R MErsiANiCKraeh month. And that 
will always be. These days, our home and shop department is headed up by Steve 
Willson, Home & Shop Editor. He's ably assisted by Shop & Tonis Editor Joe 
Truing Associate Home S Shop Editor Tom Klenck, and Editorial Secretary 
Lynne Atabate, The fruits of their considerable labor this month is a special 48- 
pnge ^Woodworking Guide" 1 (page 71) that can show you, step by stop, how to 
build one of the moat beautiful — and practical— bedroom suites we've over seen. 
This furniture can solve your storage problem once and for ab— and who doesn't 

have a bedroom storage 
problem? The Guide also tells 
you all about wood, shows 
you some great finishes for 
your furniture projects, and 
even includes a wall poster 
that will surely help you se- 
lect the best type of wood for 
your next project. If this 
pewter isn't hanging on thou- 
sands of shop walls by next 
month, 111 eat my typewri- 
ter. . . . Speaking of eat- 
ing, that's one thing I do too 
much of. Boil was with spe- 
cial interest that I read Con- 
tributing Editor Rich Taylor's report on the latest computerized fitness ma- 
chines (page 62). The new fitness machines can definitely help you take control of 
your own overall fitness program and make the exercise seem, well, if not fun, at 
least mure tolerable. _ - . Next time you see Wesley Walker* wide receiver for 
the New York Jets, going long for a bomb from Ken O’Brien, you'll know that 
there's a lot mure going mi than meets the eye— i/yulYve read iaaf article, '"The 
Mechanics Of The Bomb*™ on page 66 of this issue. Aerodynamics, Uft 1 drag, tra- 
jectory and oLher factors are just as important as Walker's speed and O'Brien's 
accuracy. It's conceivable that a quarterback could be a better parser if he knew 
these scientific facts. The NFL will never be the same. . . - Aerodynamics are 
just as important to the new breed of gyrocopters as they are to footballs. The 
newer models have full fairings, as you can see from oUr cover, and are sleeker, 
Vaster and still inexpensive enough Lo provide the thrill of flight to a whole bunch 
of people (page 71!). There is still a question of safety with any gyrocopter, and 
there's a risk in Dying one. Bui what a view! . . . You get a different sort of 
view through the windshield nfa Ford Mustang police car , while it's hammering 
hard around a racetrack at over 100 mph for 24 hour? straight- Why? To prove a 
point. A myth has surrounded cop cars since the first police department pressed 
a 4 -wheeler into pursuit service. Police carsaro faster. They're tougher, they're 
meaner than you r average ni n-of-the-mill au lomohile, 1 s the myth true? I'd been 
hearing it for 45 years. We decided to find out. 

Check page 57 for the results of our research . 

Til next Lime* 




Train*, ttfllbon, Ktenck, Abtute. 
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SEE HOW 
CLOSE IT LOOKS. 



COMFORTABLE 

IT FEELS. 

Now there's no reason to 
compromise. Because with 
Norelens patented "Lift and 
Cut" shaving system, close 
and comfortable are in the 
palm uf your hand. 

Think uf it: This unique 
dual-action system— with 
its 45 lifters 
and 45 self- 
* .BLJ sharpening 
. blades- makes 

Vi the impossible 
.v possible, lifting 
. each hair a 

Vtf ^ split second 
before a blade 
cuts it. Fur a 
shave unlike any other. 

Skin-close yet incredibly 
comfortable: You get it with 
every Norelco* shave. 

State-of-the-art features 
that smooth the way: You 
get them with your Norelco 
shaver. 

Cj Norelco 

WE MADE CLOSE 

COMFORTABLE. 





LETTERS 




Navy Of The 

OUK aitlclo ^Battle- 



cruiser 2000" (page 
56, July k 88) was fasci- 
nating and well written, I'm 
sure it sparked the interest 
of a variety of readers. Your 
interest in defense and in our 
future capability to assure 
maritime commerce is com- 
mendable. 

FRANK CARLUCCI 
THE SECRETARY 
OF DEFENSE 
WASHINGTON, DC, 

I found the article about 
Adm, Metcalf to be very 
thought- provoking. He haw 
promoted a variety of inno- 
vative programs, including 
the battlecruiser. We are 
pursuing many of these and 
other possibilities that will 
shape the Navy of the 2ist 
century. 

WILLIAM L BALL III 
THE SECRETARY 
GFTHENAVY 
WASHINGTON, P C 

I applaud your achievements 
in informing the American 
people of new ideas in tech- 
nology. And ! enjoyed your 
cover story and poster f “The 
American Fighting Cruiser, 
1797- 1988” 

J.W.NY{JU1£T 
VICE ADM., tl.S. NAVY 
WASHINGTON, D,C. 

Old Bikes 
Never Die 

As the president of the Ari- 
zona Antique and Classic 
Motorcycle Enthusiasts 
(A ACME), I enjoyed your 
old- bikes story ^ “ReCycles h ” 
(page 64 f Aug. 1 ^), i hope it 
encourages anyone who is 
contemplating buying a vin- 
tage motorcycle to da his 
homework. There are many 
excellent books and maga- 
zines dealing with older 
motorcycles, and many en- 
thusiasts' clubs as well. The 
problem with most American 
and British bikes is that so 



Future 




Future battlecruiser was fra 
lured on PM 5 July cover, 

many parts will fit even 
though they don't belong, be- 
cause different models were 
developed slowly with minor 
changes from one year to the 
next. The thing to avoid is 
buying a bike that isn't the 
one that it pretends to be. 

.JOHN EBERT 
PHOENIX. A'l 

Properly 

Steamed 

I m the owner of a general 
renting firm and can assure 
your readers that the most 
common type of wallpaper 
steamer is powered by elec- 
tricity, not propane. Full of 
water it weighs less than 80 
pounds and doesn't have to 
be at rapped to your back I 
Bob Vila should also be 
aware that these steamers 
come with a perforator that 
punctures the paper as you 
roll it up and down the wall. 
This is much easier than the 
utility knife method that Vila 
suggests in his “Removing 
Wallpaper" story ( JJ Old 
House Restoration/ 1 page 
2o t Aug. m 

RICHARD E. HAMLIN 
PRESIDENT 
RENTAL CONCEPT 
MACON. GA 

Boh Vila replies; True , the 
modern, electric -type uwllpa- 




6 



per steamers (where avail- 
able! are certainly very sa fe 
and probably a faster oiler- 
native than Ike garden- 
sprayer method of stripping I 
recommended. However m up 
here in New England we 
often find there's no other 
choke than the propane tank 
when it comes to steaming 
wallpaper for stripping, 

Precise To 
A Fault 

Your article “How To Re- 
place A Water Heater" (page 
107, July '88) was well done 
and very informative. The 
only thing left out was the 
suggestion to strap the water 
heater to a wall or other suit- 
able support so it doesn't 
"walk away" during an earth- 
quake. I made tw o semicircu- 
lar supports of ply wood and a 
2x4 and bolted them to the 
wall muds, Then [ used Va- 
in. -wide steel straps Ln se- 
cure the Lank at the top and 
bottom, 

RICHARD MUELLER 

GRANADA HILLS, CA 

Really A Classic 

Your little electric car 
('"Sidewalk Cla^ic/ 1 Part l r 
page 146, Nov. h 68 and Part 
2, page I28 fc Dee. '63) is now, 
25 years later, really a clas- 
sic, and I've got a tale to tel! 
about it. I started building 
one right after the design 
was published anti my (then! 

Twtrtiy-ffv& yeaf-old PM pro- 
ject liitllf going strong. 



2^-year-nld son first drove it 
on Memorial Day 1964. It has 
been used regularly over the 
years by children of friends 
and neighbors and i* now he- 
ing put to the test by my 
grandsons (grandson No. 2 is 
in the photo below). I s ve re- 
placed belts, wheels am I bat- 
teries due to normsii use but 
haven't had to make any 
structural repairs.. My 
grandson is wearing a helmet 
and safety belt because of the 
souped-up powertrain that 
provides enough power for 
travel on grass and speeds up 
to 15 rnph on hard pavement. 
Five to S miles on a single 
battery charge around our 
Vi -mile track is its range. 
Thanks for providing this 
father^ rand father a quar- 
ter-century of enjoyment, 

E. JOHN FORSYTH 
DANVILLE. KY 

PM readers build things to 
last f lYVne glad th is project 
has brought so much pleas- 
ure far $o many years . The 
plans for the Sidewalk C las- 
sir in its original form with 
comertible top are still avail- 
a hie: Send $€.95 for Plan PL* 
1227 to POPULAM MECHAN- 
ICS, Box 1014 , Radio City 
Station p New York n NY 
JO 10L m 
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Introducing the last 
halogen headlights 
you'll ever buy. 



. n- 






Stop by your nearest Hik A Auto Part* Store soon and solve 
your lighting problems once and lor all. 

Big A has halogen sealed beams, plastie halogens and halogen 
capsules built so tough they're backed by a lifetime 
warranty. If they should ever fail, Big A will replace RIG 
them free for as long as you own your car or truck? /—> r— , • 



Now, isn't that a bright idea? 



’A Until k-d wnminiy L'« r1iiin linniiiiMHi^aml valjihLimn n-uiMrVMfnrii mu*) 

‘'it ■A'jrTnnjv Li-rliMrjlMLir ilit.nl-> 



AUTO PARTS 
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Its easy to get into trouble around 
Marquette County 

You could get stuck exploring one 
of the deep, underground caves, lake 
your snowmobile out on a frozen lake— 
and find out it’s not quite frozen enough. 
Or just go fora walk. With a million 
acres of dense forests and marshes, get- 
ting lost is so simple anyone can do it. 
So you can understand why the 
Sheriffs Search and Rescue learn wanted 
a tough vehicle And as youd expect, it 
didn't take them long to find what they 
were looking for. 

A Nissan Hard body 1x4. 



Straight off the showroom floor, they 
had a towing capacity of 3.500 pounds. 
Massive 31xl05R15 tiresTfipk underbody 
skid plates. And 145 horses of V6 power 
So about all the Sheriffs Department 
needed was a couple of emergency lights, 
a heavy-duty winch, an insulated shell and 
some radio equipment to make their Hard- 
body ready to take them where people 
shouldht go in the first place. 

Aid more importantly: bring them back. 
That's not a job to take lightly After 
all. if the Search and Rescue Team 
gets stuck, who’s going to come and 
rescue them? 





M Hi 





TIME MACHINE 




75 YEARS AGO; NOVEMBER 1913 



Gun Running 

As global tensions sharp- 
ened, the Great Powers were 
coming Lu grips with the con- 
cept of amphibious assault. 
On our November 1913 cov- 
er, crewmen unloaded field 
guns via a cable strung from 
battleship deck to a tripod 
derrick on shore. Two sailors 
usually rode shotgun on the 
trolley, to stabilise the load 
and prevent sudden spills. 
The technique would help 
European and American 
navies to deliver the dev- 
astating howitzer* of World 
War I, 

50 YEARS AGO; NOVEMBER 1938 



Deadly Porpoise 

Our cover 50 years ago 
showed a British Parpoixe- 
class submarine firing a tor- 
pedo. The purpose of the 
Porpoise, however, was 
minelaying. The mines were 
enclosed in a long casing at 
the top of the pressure hull 
During operations, a convey- 
or chain shuttled mines to the 
stern, where they roiled 
down chutes and through 
trapdoors. Six of those craft 
were built before World War 
II. but only one survived, 
rendered quickly obsolete by 
new tube-launched mines. 

25 YEARS AGO; NOVEMBER 1963 






Wet -Look Wheels 

We p ve always kept an eye out 
for imaginative car designs, 
and 75 years ago we spotted 
this streamlined silhouette. 
Inspired by motorboat mod- 
eling, the car's seatbacks 
were Hush with the gun- 
wales, and a small deck filled 
the space behind the front 
seats. Other nautical 



touches included wave-like 
fenders and rows of brass 
fastenings in the mahogany 
side panels. Note, too p the 
absence of the doors and the 
running boards. French 
auto-design legend Jean- 
Henri Labourdettc built M Le 
Skiff 1 on a Fanhard 
chassis. 




Micro CHiPs 

Two airplane tail wheels car- 
ried this midget motorcycle 
around Los Angeles, Other 
parts included a 2Va-hp out- 
board motor and a cut-dowm 
reinforced bicycle frame. 
Throttle, brake, spark and 
cutout switch were hand lo- 
bar-mounted p while a friction 
generator for the lights oper- 
ated off ihe rear wheel. The 
microbike earned reaped 
during a round trip up and 
down Mount Wilson — It 
scooted at 411 mph and 
got 150 miles to the 
gallon. 




Spirit Of Speed 

Only weeks after his Spirit of 
Antrim had shattered a 16- 
year-old land/speed record, 
Craig Breedlove gave PM 
readers the inside story. 
He'd begun assembling the 
Spirit of America in his back- 
yard, before bringing in 
Goodyear and Shell as cu- 
spnnsors. The vehicle, a 
wingless fighter plane 
powered by a GE jet engine* 
raced on three wheels. Chal- 
lengers Lopped his 407.45 
mph record, but a year later 
Breedlove would rebuild the 
e ngine and break 526 mph. 





Maybe Man 

As the moon race got under- 
way 25 years agdj stories 
began to swirl that a flight 
around Mars might be easier 
than a lunar landing. We out- 
lined an early^GOs scenario 
for a Mars shot, featuring 
Satum-liHed fuel tanks that 
crews would attach to a Mars 
craft in orbit. Bui biology 
stood in the way: NASA 
didn’t have the know-how to 
keep men in space for 14 
months. And the Apollo pro- 
gram swallowed funding. 
Unknowns included physical 
effects of wei ghtlessness and 



radiation, and technol- 
ogy for long-term life 
support — problems 
that remain as we 
ponder Mars 
today, IW 
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SURGEON GENERAL’S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 



PEOPLE 

L7ASTE. 






close iii home. You’ll earn good 
pay and benefits. While you're 
gening the experience ihac 
can pay i^tif in a full-time job. 

If you're in high school, 
college or ready to start work, 
the Army Reserve has educa- 
tional and financial assistance 
programs you may qualify' tor. 
with benefits that can pro- 
vide a firm foundation to 
build your future on. 

Interested? Talk ro your 
local Army Reserve recruiter 
today. Or call, toll-free. 
1-800-USA'ARMY 

BE ALL YOU CAN BE. 

ARMY 

RESERVE 



Build a skill in the Army 
Reserve. 

You can get valuable 
mining in any one of 
hundreds i »f occupational 
fields. From heavy equipment 
to electronics. 

Whether ytni’re building 
a bridge, operating a 20-ton 
"earth mover" or repairing 
communications equipment, 
the Army Reserve gives you a 
chance to spend a weekend 
doing something out of the 
ordinary. 

You'll usually serve one 
weekend a month and two 
weeks a year at a Reserve unit 



+ 
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Insect Tech: Putting The Bug On Killer Bees 





Microchip on killer bee i EIW4X 
f above] win help sciential track 
linv^iton, while ffeteetdr |he- 
tow) will identify bees, by buzz. 
Map fief 1 1 shown potential 
ipread of killer bees baled on 
cold- weather survival. 



APIS 



OAK RIDGE, TN— Some- 
time next year, killer bees 
will begin crossing the bor- 
der into Texas and Arizona, 
Engineers at Oak Ridge 
National Laboratory are de- 
veloping apparatus to help 
monitor and contain the hee^ 
invasion. 

The northward expansion 
began after African queen 
bees escaped from a Brazil- 
ian laboratory. Their de- 
scendants — kno wn as Afri- 
canized or "killer” bees 
— look like familiar honey- 
bees of the European strain 
but are too aggressive to 
domesticate. 

A deLector invented at Oak 
Ridge will help beekeepers 
distinguish the two strains 
without triggering the Afri- 
canized bees' trademark be- 
havior— relentless stinging. 
Africanized bees beat their 
wings at 270 Hi, a slightly 
higher frequency than their 
European cousins. Using 
noise-analysis circuitry de- 
veloped for nuclear- re actor 
inspections, the deLecLorcun 
pick out the buzz of a few Af- 
ricanized bees among a hive 
of Europeans, 

Meanwhile, scores of Afri- 
can i zed bees may sonn be 
captured alive in Mexico to 
have tiny infrared-locator 
transmitters glued to their 
backs. Powerful miniatur- 
ized solar arrays, combined 
with sensitive infrared de- 
toctors^ give the transmit- 
ters a 1 - mile range. 

Although a line of sight is 
required to pick up the sig- 
nal, the transmitters will 
work in treeless flat to rids in 
Mexico and Texas. There re- 
searchers will study the mat- 
ing habit of Africanized bees n 
seeking clues to stop their 
proliferation. 
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Radioluminescervt Lighting 



TECH UPDATE 



PHOSPHORUS 

Coating 



Leashed Satellites 

HOUSTON. TX— In the 1990s, 
NASA plans to release two if i the , n i il aalellites 
from Lhe Spaa? Shuttle, The first will float sky- 
ward on a taut 13-milt? tord. generating electricity 
as tlie tether cuts through [he ionosphere. The 
second will deploy Earthward cm a 6ft- mile cord. 



Pdf^bolk rHltrtwi 
cast tight ovtr 
a wider area. 



OAK RIDGE, TN — Oak 
Ridge National Laboratory 
has dev eh spin] remntc-air- 
strip lights (hat require no 
external power source. 

Inside glans Lubes, trit- 
ium — a radium 1 Live form of 



hyd rogen — decays, releas- 
ing electrons. The electrons 
crush into a light- triggering 
phosphor coating. 

The Air Force plans to use 
the lights in rapid-deploy- 
ment situations. 



Tethered satellited tall booms will hcKis^vGetitHk Instrument!. 






Airport 2000; Radial 
Design, Supersonic Traffic 



DENVER, CO— The nation s 
first new airport in 1 5 years 
will serve this mountain me- 
tropolis, replacing the aging 

Stapleton. International. And 
amid the local political turmoil 
surrounding plans for the new 
airport, a radical new airport 
design has emerged that pur- 
ports to alleviate thg airport 
traffic congestion. 

Inventor Jim Slarry says 
his radial airport, consisting 
of a huge dome, would also 



save fuel and curb pollution. 
Planes would accelerate by 
rolling down a 2-percent gra- 
dient before engine throttles 
are advanced, saving fuel- 
The same gradient would 
decelerate landing planes, 
saving luet-ealing thrusl re- 
versal. Built over a parking 
garage, the dome would cen- 
tralize ticketing and save pas- 
sengers long baggage-laden 
walks Intermediate Floors 
would house a co nve niton 



SutrajrfaKehlgnways would teed parking Jot. hotels and convention tenter under Marry s radial airport. 



Boeing j planned 5000 - ml. -range supersonic, and smaller Concorde. 

center, restaurants and ground lights would also 
shops. Heat from Ihe parking delineate runways on the sur- 
g a rage would melt snow on face Though the design 
ihe runways, while under- won't fly under today's FAA 

regulations, it coukl influence 
airport construction in the 
21 si century. 

Meanwhile, in a study com- 
missioned by NASA, Boeing 
and McDonnell Douglas con- 
clude that ihe projected boom 
in Irans- Pacific travel justifies 
building a new supersonic 
passenger airliner, separate 
from an X- 30 National Aero- 
space Plane effort. Such a 
plane would carry three limes 
ihe payload of ihe Concorde 
and cruise belween Mach 2 
and 3, knocking 7 hours off 
today s Los Angetes-Tokyo 
flight time. According io 
Boeing, a fleet of supersonic^ 
will be needed by Ihe begin- 
ning of the century to carry an 
estimated 31 5, 000 daily long- 
range travelers. 
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TUFOIL IS SLIPPERIER 
THAN TEFLON ! 

When l first saw the data from our government's most 
prestigious laboratory charting their tests of TUFOIL, I almost 
fell Off my chair. 



1 kitow TUFOIL il A superior produCl. 
AflGr all r've been working on lhp prnl>- 
lems of dispersing Teflon* at Fluon* in 
Oil since toe early 1970's and getting 
patents, all over the world Sul here was 
confirms lion Irom on high! My reaction 
was r "Wowf TUFOlL's slipperier than 
Tenon! 1 ' 

Their test data showed a steel on steel 
4- bail surface Incffon ol 02& Wto re- 
markably low wear, i rushed to my l ibrary, 
grabbed a lubricant handbook (o see ii 
my memory was confect Sure enough! 
Teflon was listed at .04. 

TUFOiL ts not just a Itote slipperier than 
Teflon. fl* h lol slipperier Ihgn Teflon. 
There was the handbook data righi in 
front of mel 

People ask. "Why ttorTt (tie auto and oil 
companies recommend TUFOiL?'“ it's 
simple. The big oil companies' profit 
comes irom gasoline, not lubricants. The 
auto companies' comes from cer sales 
Just think. Some of our test cars are 
pushing 200,000 miles. 1! Detroil reccm^ 
mended TUFOIL, they might cut their 
sales in holt . . . nol likely! Som h ol out 
customers' cars are well over 20D.GOQ 
miles, with (heir engines purring like 
kittens. 

So it'fi up SO you to decide fpr yourself, 
jusl as tens ol thousands of our cus- 
tomers already havei 
People like you send us letters raving 
about improved Hailing, smoother op- 
eraUon, spectacular scceter short gat 
savings and much longer IrOlibte-lree 
engine life, 

TUFOIL has been written up in presti- 
gious scientific journals, newspapers 
such as the Wall Street Journal, Boston 
Grubs. New York Tames and Christian 
Science Monitor and iesled In Universi- 
ties and laboratories all over ihs world. 
The results are Overwhelming! As far as 
we can see. TUFOiL has the loweit 



Inc! ion and wear ol any known lubricant. 
TUFOIL is making htstoryl 
For [he last few years, we've been 
running full page award-winning ads in 
NASA Tech Brie!*. lii Shem we call 
TUFOI L* "The Ti an sister of Lubrication/' 
Our competitors are way back in the 
vacuum tube era with products primitive 
by comparison . ' J o ; He i i u U r i c nr; I i 'von 
comes, d-ose 

We're occasionally asked about lubri- 
cants that claim Id be one -lime engine 
treatments. The answer is simple! There 
Is no record 1 in the eclenlffic literature 
that we’ve seen *o Tar. that a one-lime 
treatment by any lu brie an I will laal the 
NIq ol an engine. So don'E believe M 1 



TUFOIL mean h big savl ngs fur yon , you r 
car and your machines! So rush your 
gfder row and gel rhese mnrvelDus 
benefits. 

* Increases accelenahoni 

* Boosts gas rniteoge 

* Easter Claris — hoi Of cold 

* Makes engines run boiler, Iasi lunger 



Here's what some of cur eusiomeis say. 
This customer wrole a beautiful 4- page 
tetter raving about gas savings, aa sy 
starts. He wenl on . . 

' ’My acceleration waeatoo noticeably 
increased and where my normal en- 
gine running temperature had been 
with the needle halfway between HOT 
and COLD, it is now only one third ol 
the way in between." 

R W., Yarmouth Fort Mn 
This customer got fantastic IsjeLsavings.^ 
"The uw of TUFOIL in my autos has 
been so successful Ihffl r purchased a 
gallon of TUFOIL and now use il in my 
3 lawn mowers, garden tiller and 
shredder.' 1 

, D W , Seattle, Ws 





FREE 
SAMPLES 
SEE DETAILS 
SELOW 



How To Use TUFOIL 
Just add one 0-oz_ container of TUFOIL 
to your standard crankcase, iff If beat 4 to 
5 quarts of engine oil.) If you want to 
super treat your engine, add two bottled 
You will see toe results in tessthun 1 ,000 
Once your engine is broken in on 
TUFOiL, add 4 ounces (ft boflte) with 
each oil change to keep new perform- 
ance levels. Use TUFOI L repeatedly over 
the iite of your engine to help keep if 

purring like now 



THY ONE 6 OZ. BOTTLE OFTUFOfL 
FOR 3D DAYS OR 1050 MILES 

II you're not satisfied, simply send us 
proof of purchase with a note and well 
refund your money immediately — no 
questions asked. 

Send lot TUFOIL today and prove to 
your seH toe am t i£ing Increase to your 
car's performance. Fill m ihe coupon 
today Or call TOLL-FHEE any Tima. 24 
hours a day 

1-800-922-0075. flf 

(in New Jersey, call 201-825-81 IQ.) W 




FREE .. Products based on TUFOIL technology. Checkf 
one with each order of 2 bellies or more. Check 2 lor each | 
gallon order. Values range Irom S3 98 ig (9 95, ** 

□ TUFOIL Gun-Coat - Super rust inhitnLeti, JfWOOth ae&O n . 
D TUFOIL Ccwnpu-Lube — Low viscosity lor computer I 
mechanisms 

P TUFOiL Lightning Grease — Easily sheared grease for . 
InitrumaniS 

P TUFOIL Lubn-& — General purpose, houtehoid use | 

kibriam 



FREE brochures . , 

□ 30 Quesbofis/Anawefa about TUFOIL 
O "Fun with Superconductors"— we re leading that held | 
too! 

Aw NASA Tectl hiifa krtadiike rtcHJtll 
ItM. i eif *fn i ihi. 

*■ ?m F Aun r jwm , iru- 

tu^im 
k(P L«*w» >ixgTM at AAir 
■urot - 1 ^ ru m 

UUWhl i JUMI 

U= RlPilta i m 

U S tal W J9SEH 
H4lt 



rush my TUFOIL order: 

0 OWEioi bottle Prsai cm* .curler 
1 14.2& ipius $3 50 sapping and 
handling} See money Pack 
pusrsmee. 

□ TWO bottle* treaiiwocsrs 

Tor S2&.0Q (plus S4 00 shipping 
and handling} SAVE H,00 

Alter you've lesled TUFOIL and tike il, 
buy s gallon of TUFOiL Ip share with 
your frierrtt L save *151*11 

□ ONE GALLON - . Umrt 16 care lot 

1 1 25 00 (piu* W 00 shipping end 
handling J 

We ship within days! 

■i^ilviiigkbdoapriM BIG SAVINGS 



■ Fluor amics, Ihc.pmub 

103 Pl&asanl Avenue 
Upper Saddle Hivur, N.J. 07450 
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Arm y'i rfrbdi 
utility cart laden 
with own electronics boxes- 



Robots Hit The Road 



NEW YORK, NY— Though robotic wheeled vehicles are still in 
their mf a rrcy , they' ve d® v®lc pod anopgh for research® rs to test 
concepts and map out tutuie applications, 

Oak Ridge National Laboratories recently gave the Army a 
robotized 8-wheeled Ghikusui utility vehicle, which will serve 
as a le&l platform for planned man- machine mteractrons. Built 
for the Soldier-Robot Interface Project (5RIPL the vehicle will 
roil a! the end ol a 400'V^rd fiberoptic cable. 

From a remote -control station, tele-operators will propel and 
steer the SR IP vehicle, monitor surroundings from two vehicle- 
mounted video cameras, and conlro! a manipulator with a 300’ 
pound lifting capacity. The Army will unrlialEy use the vehicle to 
disarm un&xplotted artillery shells, hut is eyeing future applica- 



tions in refueling and nuclear decontamination. Planned up- 
grades include a tether Jess data link and stereo vision. 

On the civilian side, researchers at Carnegie Mellon Univer- 
sity are giving vehicles total autonomy. They have outfitted a 
Chevy van with some innovative self-navigation gear, in a 
project called Navlah— short for Navigation Laboratory. 

One essential piece ol hardware is a laser rangefinder thal 
scans the road ahead ol the van, providing distance informa- 
tion at thousands of points at once. 

The result is a Low-re solution a-dimensional image. A cab- 
mounted TV camera proves additional visual irrfCMTnalion 
An experimental parallel-processing computer handles the 
intensive number-crunching that turns these images into use- 
ful data. The van uses the data to follow a preprogrammed 
path. In addition, researchers are testing software that will let 
the van blaze its own trails without ma ps Key l asks wi 1 1 be rec- 
ognizing and avoiding obstacles. The overall system will guide 
underwater and Mars-surface explorers. 




TVcdmcrj inside acrylic bubble Tront guides cleanup a-peratlan. 

Sub Nuke Plant Cleaner 



HARRISBURG, l J A— A 
miniature rernat^contrul 
submersible is the latest 
riihutic vehicle to helpdecuri- 
lEtijij nnt i- the Thri^r Mile 
Island nuriear plant. 

The 3-ft. sub is a standard 
oceanographic vehicle modi- 
fied far use inside the plant's 



Cfjnli ng-ay jite m \ i resstirizer. 
Radioactive core debris from 
the reactor vessel had accu- 
mulated in the pressurize r T s 
buUfjni during the 12+7^ acci- 
dent, The sub is operated via 
a cable from another build- 
ing. Similar subs may be 
used for other inspections. 



Ecology In Space 



KENNEDY SPACE CEN- 
TKH, F L — NASA research 
ers here are working Inward 
a Controlled Ecological Life 
Support System (CELSSj 
fur long-duration space 
flights arid, eventually, colo- 
nization. 

So fa r 1 experiments have 
centered on a hydroponic! 
plant-growth ehamher- 
Tubos. in growth trays an- 
chor roots and provide a 
nutrient solution through 
porous membranes. So far, 
Irish potatoes- h sweet pota- 
toes and soybeans have been 
grown successfully. Water 
vapor given off by plants can 
be either returned to the nu- 
trient solution or converted 



to drink mg water- E nginee r- 
ing studies are focusing on 
on v ir-rsa i mental control . 




Chamber support* micro- 
gravity planl -growth tests 
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been said that there's strength in numbers. 
That being the case, Dodge has added some 
impressive numbers to an already formidable 
lineup. Consider the arrival of our new Dodge 
Cummins Turbo Diesel, A state-of-the-art 5.9L 
turbocharged diesel workhorse. Created to 
not only deliver outstanding fuel efficiency. 



but also the fastest acceleration, most towing 
strongest altitude performance ami longest 
powertrain warranty of any diesel pickup? 
The new Dodge Cummins Turbo. Simply put, 
it’s the hardest working diesel pickup in 
America i. And a powerful statement on The 
Tough New Spirit of Dodge. 



'Acceleration. all. porl claims based on US AC Jest's ol D25Q vs comparably equipped 88 Chevy 3500 & Ford F26Q models [yV/Optfcnfll 
a-jlo trana S a.c J under equal loads Compel Hive claims tuiaed on && dala ( S3 compelilive data incomplete at limp ol printing) 
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Pferformartce a&tJ co/rres from w'fWn, 4fK* oiir guts. Not to mention the improved stopping 
full-size Dodge Ham pickups continue to pos- power of alt-new anti-lock rear brakes, stan- 

s ess a definite inner strength. Witness new dard on every full-size pickup we build, 
electronic fuel infection on our big available Electronically fuel-injected VS power. And 

360 V-8. The result? More raw horsepower. new anti-lock rear brakes. Two more strong 
More sheer torque. And more out and out examples of The Tough New Spirit of Dodge. 








Some jobs demand the toughest type of per- 
formance. Meet our answer to that challenge. 
The new D350 Dual Rear Wheel Ram Pickup. 
With four rear wheels , ft does more than just 
deliver the poods. It improves stability and 
gives you the kind of increased towing control 



that makes heavy trailer duty a breeze. The 
new Dual Rear Wheel D35Q. A powerful per- 
former for those with serious towing needs. 
When you need heavy-duty performance for 
the long haul , you've got it coming and going. 
Courtesy of The Tough New Spirit of Dodge. 
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BUCKIE UP FOP SAFETY 



fyyiH WWitb at t that’s ne w, them's one thing that 
** remains unchanged. Our commitment to be 

the best That's why every US. built Dodge truck comes 
equipped with the longest powertrain warranty in the 
business. 7 years or 70,000 mites. And as if that weren't expei 



tel carries a 7 year 
these limited 



' r?s and the entire linet 
ut Dodge dealer. And 
Sw Spirit of Dodge. 



warn 



The Tough 
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Mrt^l-foam tore And SXA tarn i ruction Allow weigh! reduction. 
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Ultralight Telescope 
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NICKEL PLATED 
SXA PftlMAftV 
MIRROR 
SURFACE 



NICKEL PLATED 
SDL IO SXA 
SECONDARY 
IWHRCJH 



SXA 
^ LIGHT 
SAFFLF 



Cadaver On Videodisc 



TUCSON. AZ— rstajy lwi» 
lighlWL'ifthl materials p Uni’ 
vers it y ■ i f Arizt j nu v.n0 neers 
have | Hired down a 12-im re- 
flector Ipliai'fipt* from ->ja to 
1 n pounrlR, t out rihutln# U* 
the breakthi'ouifh m an a!u- 
Tiiimim-rViam primary mirmr 
that wi-i^hx only -3 1 puundn, 



A comparable 0 n^ mirror 
would wei^h 20 [iimmJR r 
SXA. a new aluminum-tdli- 
cuti carbide compos if r used 
for other parts, aim helped 
tihuv e ptmrrls off t he Lele- 
scopt^. I n tin? c'lj L u n j , Lhey 
hope Lo uro formed SXA in 
l ho coto^ of primary mirrfira + 



PA 1,0 ALT0 P CA Anal 
umy students may soon be 
uwinp: the ElfH'Lrte i ' lm isi ver, a 
new computer-based I earn - 
nii^ tool developed ut Stan 
ford Pniveniity. The ayRtein 
started with JiiOfl standard- 



reference dissection slides 
and anatomical line draw- 
in us, which were dij^itimi 
iind transferred uiiLm vifleih 
rlisr. Associated software al- 
lows a user to view partas of 
the twirl y at different angles. 



Wiring The World With Superconductors 



NEW YORK, NV— Engineers 
are trying to harness the 
promise of new high-tem- 
pera lure superconductors, 
One practical application: 
electrical wira that carries 
currant without resistance. 

Ai Georg ia Tech, research- 
ers are working with chemical 
vapor dopuRition Ip coat thin 
libers with superconducting 
material, The process in- 
volves piping several ele- 



ments in gaseous form into a 
furnace. Once inside, they re- 
act chemically and deposit a 
solid layer gn an object. 

The Tech group has had 
success crealmg shatter- 
proof ceramics with this tech- 
nique Since the new super- 
conductors are ceramics, the 
group is hoping lo both re- 
duce ihe materials britlie- 
ness and boost their currenl 
capacity by depositing rela- 




Chwml-caJ vapor drposiTionliikes, pJace In slecl-J^kctcd furnace 



lively thick layers on lo thin 
nonconducting fibers. Anoth- 
er focus will be forging junc- 
tions belween superconduct- 
ing wires and normal electric 
and electronic hardware. 

Meanwhile, applied phy^- 
CiSts al sianlord University 
are using a method called la- 
ser-heated pedestal growth 
This technique allows forma- 
tion of single-crystal fibers, 
which have very pure super- 
conducting properties, 

First a rod ot the supercon- 
ducting material is formed 
Laser beams metl the top ol 
the retd, and a "seed" of the 
material is pushed inio the 
healed area 

When the seed i$ slowly 
pulled away, a crystal fiber is 
drawn oul like a string ol Turk- 
ish laffy 

The Stanford scientists 
have used the process lo 
study superconducting crys- 
tals. Out Ihe fibers grown 
show signs of being able to 
handle high currents, a prop- 
erty that will help transform 
superconductors from lab cu- 
riosities into uselul tools 




Inside pedestal-growth chamber 
(above [ curved reflector focuses 
laser beam on alt tides of hoi spot. 
Process | below | Involves pulling 
Nber away while feeding more 
wort* material Inro molten zone, 
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SAN RAMON, CA— This 

supersonic needlenosq is 
designed to shatter speed 
records at a projected top 
velocity of 950 mph. No 
prop plane has ever 
topped Mach 1, Built for the 
Reno and other unlimited- 
dafis mce&p the aircraft will 
draw power from a super- 
charged auLomoLive VS that 
burns methanol. A 4-blade 
prop fan will push the pSane, 
NASA and fighter- jeL engi- 
neers contributed to the 
design , Future versions will 
use turbine and jet engines. 



Special Report: SDi Research Finds Civilian Spinoffs 



Mach Duntf i Saturn ull-pushcfpfOpvpcIhl^itiJbOyyvfln^s Eoma*Jmlie rtfi-to-drag ratio. 



Prop Plane To Break Sound Barrier 



WASHINGTON, DC— The 
Pentagon has pumped bil- 
lions of dollars into research 
on high-powered beam 
weapons under the Strategic 
Defense Initiative {SDI}. 



Moreover, the medical 
community wants to lake ad- 
vantage ot the FEL's tunabiH- 
Ly, searching for the best 
wavelengths for specific la- 
ser-tissue effects. One focus 



Whether or not such exotic 
artil lery ever comes to be, the 
funding has nurtured technol- 
ogy wiih numerous nonmili- 
tary applications. 

Medical researchers, lor 
example, have been showing 
great interest in scaled-down 
versions of the tree-electron 
laser (FEL). 

The PEL uses an array of 
magnets to warp the path of a 
near-speed -of- light beam of 
electrons. Its output: short 
high-energy laser pulses, 
which permit cleaner surgery 
without the charring associat- 
ed with other lasers. 



pact, superelficieni linear 
Induction accelerator. 

One possibility is a food- 
Irradiation process that 
doesn't rely on radioactive 
materiel. Instead, accelera- 
tors would slam electrons Into 
melal plates, directly trigger- 
ing X-rays. Such a system 
could run off a 750-kilowatt 
diesel generator. 

In another selling, the 
accelerator could shower 
electrons through powerplant 
emissions. The electrons 
would add an electric charge 
to the gases that contribute to 
acid rein, allowing elect ro- 
static cleaners to filter them 
oul of emissions. 

Meanwhile, researchers 
also envision commercial 
uses for a different kind of SDI 
accelerator — one ironically 
invented in the Soviet Union. 
Known as a radio-frequency 
quadripole accelerator, the 
device is small enough to sit 
on a tabletop. Thai has made 



QUJtiflpOlfi 
focuses part lei* beam. 

it a focus of i nterest for power- 
ing space-based particle- 
beam weapons. In civilian 
settings,, such parfvde beams 
cou Id cfefiver cancer therapy, 
produce radioisolopes for 
medical diagnostic scanning, 
probe metal aircraft compo- 
nents during quality-control 
inspection, and detect explo- 
sives at airports , DE 



Low-power vtfiiant of 
ftc*-ef«tran iaier iabovej 
would cut clean without 
ctwrlng of carbon dioxide 
Inert |left|. 



is photodynamic therapy, in 
which a laser selectively de- 
stroys cancerous cells that 
have absorbed light-sensi- 
tive chemicals. The FEL will 
aid development of a variety 
of such chemicals that react 
Lo different wavelengths. 
Researchers are exploring a 
similar process to cleanse 
viruses from blood. 

Civilian applies lions may 
also lit the accelerators that 
deliver high-speed electrons 
inlo FELs. At Lawrence Liver- 
more National Laboratories, 
researchers have conceived 
commercial uses for the com- 
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SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 






A Sensible V&y 




i / There’s a reassuring feeling of security in the way Mercury Topaz combines 

IVIeKCURY 1(JI AZ, com f ort aft£ | control to help you deal with the elements. Topaz couples 
the precision of rack-and-pinion steering with the traction of front-wheel drive. An arrangement that’s 
especially comforting when you’re on a curve and roads are slick. And if you encounter those kinds of roads 
frequently, Mercury Topaz makes available a superb answer to bad weather driving-optional all-wheel 
drive. Comfort and control are one in Mercury Topaz. To make you feel better about driving when 
the weather s trying to ruin your day. Experience the comfort and control of a Mercury Topaz at your 
Lincoln-Mercury dealer today. For more Topaz information, call 1 - 800 - 82 2 - 9292 . 
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To Ride Out A Storm 



^MERCURY 



Where Comfort And Control Are One. 




FREEWHEELING 




ILTHOUGH Lheautu 
I industry has pro- 
1 d tired its share of col- 
orfiil personalities. few have 
had the kind of life story Lhat 
packs movie theaters. If you 
made up a list of autodum p 
hi gger-t h an- ii fe characte rs , 
then winnowed it down on a 
basis of drama quotient, it's 
fair to say (.he list wauld be no 
mon? than a few names long. 

And if you were 
Ford Coppola or 
Lucas, the name at the top 
of your short list wou ld be 
Preston Thomas Thicker. 

America was hungry 
for new cars in the revital- 
ized economy of the late r 40s i 
and the car Frestnn Tucker 
proposed was new and then 
some. The projected engine, 
worked up from a design by 
Tucker^ friend Harry 
Miller* of Indianapolis fame, 
was an aluminum 589-ctL-tn. 
opposed Six, featuring hy- 
draulic overhead valves, 
hard -chromed cylinder 
bares, n cast- magnesium 
sump, hemispherical com- 
bustion chambers and fuel 
injection. Horsepower was 
modest a! 150. but torque 
was m assive — 45D lb . - ft. 

The prototype d rivet rain 
was just as novel Electing to 
mount the engine at 1 lie rear, 
Tucker and chief engineer 
Ben Parson planned to get 
power to the rear wheels via 
a pair uf variable-pitch 
torque converters. 

Other mechanical points of 
interest included 4-wheel 
disc brakes with full friction 
surfaces (as distinct from the 
spot calipers used today), 
fully independent Taraltostic 
suspension using torsion 
bars with rubber damping 
and a safety glass windshield 
that popped out on impact. 

The shape that surrounded 
the Tucker's intriguing engi- 
neering still looks good to- 
day. Before America had 



even been introduced to the 
annual new- model litany 
— “longer, lower, wider"— 
this Alex Tremutis design, 
which went from concept 
sketch to running prototype 
in just 100 day s p set ^striking 
standards for all three. The 



Tucker stood only 60 in, high, 
and looked Sower still, thanks 
to an overall width of 79 in. 
Overall length was £10 in. , 
and the wheelbase was 130. 

Tu make his low-slung tie- 
sign user- friendly 4 Tremulis 
extended the doors into the 
foofline, beating Detroit to 
the punch by some 15 years. 
Frontal area was plentiful, 
hut the shape had excellent 
aerodynamics — Tremulis 
calculated a Cj of about 0,30. 

There was. enormous inte- 
rior volume — enough for “six 
Chicago Bears fullbacks/' 
according to Tucker— and a 
number of interesting safety 
touches like dashboard pad- 
ding and reinforced crash 
wells for driver and passen- 
ger to drop into when colli- 
sion seemed imminent. 

The car’s center- mounted 
third headlight* which 
tracked with the steering, 
may not have beers accurate- 
ly classifiable as safety 
equipment* but it did seem 
welt calculated to add inter- 



BY TONY SWAN 



"Tucker: The Man And His Dream" 



est. And from the car's first 
showing, in 15H7, there was 
plenty of that. 

The manufacturing reali- 
ties of an undercapitalized 
firm dictated a number of 
mechanical changes in Lhe 
actual production car. The 
Milkr/Parson engine pro veil 
to have mure problems than 
benefit*, so Tucker sub si i* 
tuted a 334 -cu, -in, Franklin 
flat Six originally designed 
for use in helicopters, adding 
water-jacketing and one of 
the industry's first pressur- 
ised cooling systems in the 
process. The twin torque 
converters gave way to more 
conventional transmissions, 
one of them borrowed from 
the old 31 W812 Cord, and, the 
disc brakes w ere replaced by 
CEmvcnLional drums. 

Nevertheless, the Tucknr 
was an impressive performer 
for Its day h With the Franklin 
engine punching out 106 hp 
and 372 lb. -ft. of torque, the 
4290-pound ear coukl hit fifl 
mph in shout 10 seconds, and 



Jett Bridges brings Preston Tuck- 
er to Jlfe on the Jl Ivor screen. 



bad a tnp speed of about 125. 
A pair of Tuckers spent IQ 
day* at Indianapolis in July 
uf 1947, putting in about S 
hours per day at speeds over 
Ififl mph, and another Tucker 
set a product] nn -car record 
at Bonneville with a 2 - way 
average of 131,64 mph. 

Pilot production got un- 
derway In Tucker's vast Chi- 
cago factory, a war mirpluft 
facility formerly devoted to 
aircraft, in 1949, but serious 
pro b! ems 1 uomed . A it hough 
Tucker had thousands of or- 
ders from an enormous deal- 
er body, whose members bad 
paid cash for their fran- 
chises, be was cash -poor and 
under severe scrutiny by the 
Securities and Exchange 

Commission. On March 3 of 
1919, the Tucker works was 
shut down, although a few 
employees hand-built 1 2 
more cars, bringing the total 
production to 51. 

In October of that same 
year. Tucker and his chief 
lieutenants went into Feder- 
al Court in Chicago to face a 
31 -count indictment fur mail 
fraud and violation of various 
SEC regulations. They were 
acquitted on all counts, but 
their company was dead. 

Francis Ford Coppola's 
portrayal of all these events 

frtea&r turn to f XlQi' JJi 
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How to build clothes 
that last 100 years. 



For IQO years, we've 
been building 
clothes that last 
That's because 
Carhartt brown 
duck garments, 
for example, are 
made with only the finest 100% 
cotton duck fabrics available. 

And unlike other companies, 
we triple-stitch the main 
seams for more strength than 
the material itself. 

Even the threads are 
tough. All our seam 
threads are cotton- 
wrapped around 
a polyester core 
for over twice 
the strength 



of 
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conventional threads. 
And the same toughness 
is built into our denim 
and white drill garments. 
No one told 
us we had to 
build Carhartt 
clothes this tough 
But we know 
that if we didn't, 
they wouldn't 
V last as long. 

Free Centennial Cap Offer. 

Get a tree Carhartt Centennial Cap 
when you buy most garments 
Call 1-000-628-2828 ext. 528 for the 
nearest Carhartt retailer. 






Rugged as the men 
who we 



wear them; 



Union made in iho USA 
Cailhartl Jnc 
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It’s not just a truck anymore. 
It's part of your life. 



With a solid week of work 
behind you. that skillet oi freshly 
caught t'out never looked better 
Remembering the trip to the 
lake you can’t help but take pride 
in your new Sierra P-ckup. It’s 
such a great pa f t ot your life. 

You loaded up all your gear 
and just took off Every mile felt 
good The full-size Sierra ss a 
rugged great-riding truck Thais 
because it s no ordinary truck 
Its a GMC Truck. Its optional V-8 
with electronic <uei infection gives 
you ihe power to leave ail the 
oi hers behind 
It came with power steering 
power brakes and a rear- wheel 
anii-iock brake system j operates 
oniy m two- wheel drive). Optional 
Rally Wheels four- wheel drive air 
conditioning and an electronic 
stereo radio with cassette made 
a personal truck 



Every time you take off in your 
Sierra, you leave your troubles 
and cares behind Maybe that's 
why this truck 15 such an impor- 
lani pan of your life 
For a catalog and the name of 
your nearest dealer, call: 
1’800-VALUE89 
(1-800-825-8389) 




GMCtruck 

It's not just a truck anymore. 
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would have us believe thnt Tucker waa a 
victim nf rn) [union between Lhe automo- 
tive esUhliEdimcmt and government in- 
fluenc^peddterVi Tbo sugg^es tion k that 
Tucker r car was m revolutionary that, 
the Big Three banded together lo 
squash the fledging company before it 
could fly. 

The truth is more mundane, Tucker's 
company suffered from the worst of all 
corporate afflictions — inadequate fi- 
nancing— a disease that few new busi- 
nesses ever survive. But Coppola and 
leading man Jeff Bridges du capture the 
essential quality that endeared Preston 
Tucker to post-war America: Tucker 
dreamed in technicolor, and on a big 
screen at that. 

And for that matter, Tucker is a mono 
sympathetic character than some of the 
would-be carmakers who’ve come along 
since. Imagine this same movie with 
John DoLorcavi cast as the hem. 

Bo ndo mobile 

At first glance it seems a little startling 
to see a distinguished hotshot* like Bob 
Bundunmt with a rig like the one pic- 
tured hefre. But when you think, about it H 
who has more right Lo a set of training 
wheels than America's best- known 
inline r of high-performance driven!? 

And they arc, in fact* training wheels, 
but not in the beginner bicycle sense. 
Each of the outriggers contains a hy- 
draulic hoist, controlled by the instruct 



Gar rig. If you’ve al ways wanted to be 
first on your block with a new toy. this 
gadget’s a guaranteed winner. 

Sympathy For 
The Devil 

As you might expect, people in the bual 
ness of directing traffic and writing 
parking tickets aren't exactly respected 
by their fellow dtixens. What you might 
not ex[«?ct is just how disrespectful we 
can become. 

A case in point is New York City'e 
Traffic Control force, an unarmed police 
auxiliary group whose basic function is 
to keep Manhattan out of the throe a of 
gridlock. When you stop Lo consider 
that Manhattan swallows some 1.7 mil- 
lion vehicles every day, it becomes plain 
that this assignment ranks right up 
there in the realm of heroic, although 
it’s hard to think of someone who’s 
screaming at you to "move it! move it! 
move it!” an a hero. 

Nicknamed the Brownies, for their 
brown uniforms and patrol cars, these 
are the people who, among other activi- 
ties. Lake oyer intersections diiring rush 
hour and cause cars to be Lowed away 
with dismal regularity. 

Since a New York City tow job costs 
5200 — that’s cash only, mister — this 
sort nf thing Lends to make the Brown- 
ies a little unpopular. 

How unpopular? Of the current 2400- 




Outrlggcr-pquJppod Skid Car has become a fixture In It* eonckvsnt driving JChOOT. 



tor from inside Lhe car. The idea is Lo 
hoist one or more corners of the car, 
thus altering the coefficient of friction 
betw een one or more of the Urea and the 
road surface which, come to think of it t 
is a pretty good recipe for a skid. 

That's the plan, of course. The Skid 
Car's magic outriggers allow instruc- 
tors to give students a grounding in skid 
response without a big, nasty oiTcov- 
ered skid pad. The Skid Car duplicates 
the lo^a of adhesion that goes with ice, 
snow and slush. 

While this may be overkill for training 
new drivers in your household, Bondur- 
ant dues have plana lo market the Skid 



member Force, almost, half report that 
they’ve been physically assaulted atone 
time or another or have at least experi- 
enced verbal abuse. There were 5>iiB 
Brownie assaults recorded in Manhat- 
tan in 1987„ more than 1B8G, and 1988 is 
running wellahead of that. 

The pay for this ha^ardoua profession 
averages about f 18.0UQ per year, which 
ta about enough to keep y ou fed in Man- 
hattan— provided you’re on a 1500-calo- 
rie diet and eal every other day. And 
housing i s another matter altogether. 

M ost Brownies d ream of the day 
they 1 II be elevated to a job less danger- 
ous — like man n ing a toll booth, Wf 




Pick the pickup with the 
highest resale value. 

Every i ruck maker talks about 
quality. But the facts prove that in 
three short years many American- 
made pickup trucks lose 25. 35. 
even 45 percent of their value 
GMC Truck full-size pickups have 
lhe highest resale valued any pick- 
ups on the road. And they've held 
that honor for four straight years* 
Get all the facts on resale 
value before you buy. Call 
1 -8O0VALUE89 (1-000-325-8389) 
for the free Resale Value Book from 
GMC Truck. 



* Retained value percenuagfc based upon the 
MSRP ol three- y&ar-Dld comparably 
eq jipped vehicles produced during the 
/ears tg&2-85. compared against the aver 
age wholesale auMri as 

repotted in the January 1 995- 1988 ssuesi of 
the Manors Automcfcve Research Black 
Book Deloitto H asking & Seiis. lOdepe-n- 
dent certified pubic accountants, ha« 
compiled the resale value pen cemages 
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0® GMGruck 

It's not just a truck anymore. 
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OLD HOUSE RESTORATION 



BY BOB VILA 



The Art Of Stenciling 



TENCILINGisa rel- 
atively easy and eco- 
nomical way lo deco- 
rate a home — old or new. 




Whether you desire an au- 
thentic period look or a con- 
temporary look, the possible 
combinations of design and 
color give you plenty of op- 
tions from which to choose. 
Although it's, common to- 
day for custom sLencilers to 
unify a mom using patterns 
from draperies and furni- 
ture, old-house owners 
— striving to re-create the 
past— will want to use sten- 
cils common Lo the period of 
their home. No matter what 
era you're trying to re-cre- 
ate, from Early American to 
post- Vie tn nan, you should 
consider atone ding as a part 
of your historical decorating 
plans. But before you begin, 
it’s helpful Lo have some his- 
torical knowledge of the way 
stenciling has been used in 
this country* 







Stenciling 
In America 

In early American times, 
stenciling was generally 
done by itinerants who trav- 
eled the countryside practic- 
ing their art. These early 
hand -cut Stencils Were Usual- 
ly only two colors, and the 
designs were not very com- 
plex or precisely measured. 

During this period, many 
stencil designs were hased on 
the feel of the new nation. 
Stencils patterned with ea- 
gles, bells and swags abound- 
ed and the colors tended to be 
hright and Vivid, It wasn't 
unusual to find nearly every 
inch of wail space in an Early 
American home covered with 
these simple patterns. 

Stenciled floors Were also 
popular because carpeting 
and rugs were still too espen- 



Contrihuting Editor Boh 
Vila is host of public televi- 
sion's § Thi$ Old House - " 



aive. Sometimes a border 
was used to edge around the 
floor, then the center section 
was patterned throughout to 
simulate the look of a rug. 
Other times, an all-over pat- 
tern was stenciled with no 
definable borders. 

During the Victorian era, 
stenciling became much 
more sophisticated and was a 
decoration available — for the 
most part — only to the elite 
groups who could afford it. 
With the advent of machine- 
cut stencils, designs became 
much more precise and geo- 
metric with rigid lines or 
very flowing and intricate 
patterns. Much mure format 
than the earlier stencils, only 
the most talented profession- 
als could work with these 
fancy designs. 

In Victorian homes, sten- 
ciling was usually used high 
up around ceilings, coves and 
friezes. Patterns were much 
larger, based simply on the 



bigh -ce i Linged arrhi Lectu ral 
structure nf this period. It 
wasn't uncommon to pee VJc- 
tartan stencils 10 Lo H in. 
high. 

Like everything else, the 
color pallet* Loo, changed to 
reflect the times. Muddy tut 
dirty colors, like oxbloori 
reds, drab olive greens and 
lets of blacks and browns, 
abounded. (Of course, only a 
real purist would want to 
decorate with these colors. 
Many times* a period design 
is steadied in an old huim- us- 
i og colors popular today . } 

Although stenciling cun- 
tinued through the tnid-l!Kh 
century p it waned because of 
the Industrial Revolution 
and the abundance of rugs 
and wallpaper that followed. 
No longer a major decorating 
movement, stenciling never- 
theless did not disappear hut 
continued adapting to change 
through the Art Nouveau 
and Craftsman periods. 



Finding patterns 

Many of the stencils you'll 
find commercially are de- 
signed with the feel of colo- 
nial and country homes. 
Fortunately for old -house re- 
storers, reproductions of 
stencils found in historical 
homes are also available. 
Adete Bishop (P.0. Box 
Kinston* NC 2H50S) 
and Decorative Arts Studio 
(RR #1, Box 136* Route 30. 
Dorset* VT 05251) are two 
companies 1 know that carry 
authentic stencil designs. 

There are also some excel- 
lent books available to help 
the uld-hnu&c restorer. If 
you're an Early American 
enthusiast, Early American 
Stencils On Walls And Fur- 
niture by Janet Waring (Do- 
ver Publications* Inc,, New 
York, NY; $9.95) is a won- 
derful reference tool. Dover 
also publishes a series of in- 
expensive Cut & Use stencil 
bonks, containing authentic 
btencil designs frum several 
historical periods. 

In those rare instances 
when nothing you find seems 
appropriate* you can always 
make your own stcncila* 
Sometimes patterned after 
old Wallpaper or perhaps a 
design found Carved in wood 
trim, homemade stencils are 
truly a unique way to deco- 
rate your rooms. 

It Lakes a little practice to 
create a workable stencil, so 
it isn't something I'd recom- 
mend to beginners. But for 
those who have some experi- 
ence working with commer- 
cial stencils, it shouldn't be 
Loo difficult. IVe found the 
best material to use fur this is 
a polyester film called Mylar. 
Tn its briefest form* creating 
your own stencil involves 
tracing the design an to the 
Mylar with a permanent 
marking pen, then cutting 
out the design with a razor- 
bladc-type knife. 

(Plmxe. turn to page M) 
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We’re proud 
to offer you less 

than the 
competition. 



We admit it. We have less than our competitors. 

Less tar, that is. Thanks to Enriched Flavor™ Merit has 
even less tar than other leading lights. Yet delivers the taste of cigarettes 
that have up to 38% more tar. So why not get more, 
by getting less, by getting Merit? 



Enriched Flavor,™ low tar.i 




A solution with Merit. 



MERIT 

Filter 




C Philip Mtrnn Iik. I'M* 



SURGEON GENERAL’S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema. And May Complicate Pregnancy. 



Kings. 8 mg "lari' 0 6 mg nicotine av par cigarette by FTC method 



O LD H OUSE RESTORATION 

(Ctontin uedfrum jjpgr ) 






Tips for ivec«$ 

Surprisingly, stenciling is h very easy 
technique to learn. Sharing some tips 
I've learned through the years w ill help 
you get started. 

As far as materials go, you must use a 
stencil brush if you expect expert re- 
sults, Choose a natural- bristled brush 
rather than a synthetic one— the bris- 
tles on t he latter are too stiff. Although 
you can use water-based paints, most 
experts use oil-based Japan paints. The 
main ad van Luge Japan paints have is 



that they dry instantly, which elimi- 
nates the smudging that fan result from 
moving a stencil over an area of still- wet 
paint. Also, the color quality of these oil- 
based paints is simply wonderful. By na- 
ture, they provide the ability to shade 
and make the paint look old — something 
you juat can't do with most acrylics. 

Part of the magic of stenciling is that 
there really is nothing you can Ho that 
can't be fixed. Think of the wall as a gi- 
ant blackboard. If you make a mistake, 
you juat have Lo touch up the spot with a 



bit of wall paint and start over. 

One of the hardest tech n iqiLc.s to learn 
ss how much paint to put on the brush. 
Very little is required for each stencil 
Never dip the brush directly from the 
paint to the wall — you r (l have far too 
much paint on the surface. Instead, tow- 
el out all excess paint, then touch just 
the tip of the brush to the wall 
Coupled with the importance of the 
amount of paint you put on the brush is 
the fuel that the paint must also be kepi 
at the right consistency throughout the 
project. The best way to do this is to 
pour a teaspoon or two of paint inLo a 
saucer. Then add a few drops of paint 
thinner or mineral spirits periodically to 
ensure it atays loose and smooth. 

You'll be surprised how little paint 
you'll use. For example, a --ounce can of 
Japan color easily will be enough to 
stenril a green vine completely around 
the frieze in a 10 X 12-fL room! 

What abouL surface preparation? AT 



Floor slendii, painted onto a prghc-coJami 
fc^ckgr&urKt were used In place of rugs. 

though you don't need freshly painted 
walks as a baa e to ,stencil r the paint job 
should be relatively new — f*sy within 
six months or so. Other than that* you 
don't have to do any special surface 
prep. It's not necessary to seal the stem 
cits either, although some folks do pro- 
tect this decorative work with a coat of 
]>olyurethano or latex-based finish. 

Stenciled floors, however, are anoth- 
er story . The wood must be sanded first 
to remove all traces of wax 1 polyure- 
thane, dirt and grime. Next, you can 
stain or paint the floor, then stencil. Fi- 
nally, follow the stenciling with a mini- 
mum of three coats of polyurethane. ( If 
the floor is in a high-traffic area, like a 
kitchen, add a few extra coats, } 

If it's done correetly ( a stenciled floor 
will last a long, long time. And, aside 
from periodic damp mopping, it + s main- 
tenance free. Of course, you'll have to 
keep an eye on the polyurethane. When 
it begins lo wear, recoat the floor. M 



ORDINARY 

PEOPLE. 
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RESULTS. 

Remits that come from a 
pdyuttthunc finish which 
comb i dea h*nd- rubbed 
beau t y and polyurethane 
protection. 

The ordinary peraom 
Heidi Kluge r, Textile 
Deriff net. The extrmur* 
dinar y reauln a drop-dead 
drop deaf table. 



W I gave my drop*- leaf 
table the look of fine 
old Engl i sh furniture, 
with poly lire thane 
protection . 11 

HckIJ love* in wiipriic pwiplc by telling 
them thm her Cable was finished with 
puly urethane. “They cnnV believe it," 
says Heidi, “because they expect chai 
plastic look.' 1 

But RjrmhyH* hand-rubbed Fbly 
Finish, ha* none of that artificial 
gbsi, At The Formby 5 Workshop 
we created a polyurethane that's 
rubbed in, not brushed oo. So Le 
penetrates deep, to ffive poly- 
urethane protection with hand- 
rubbed richneXs and beaut y. 

Let Heidi 1 * triumph 
inspire pm. 
Thanks 
to the 
remarkable 
products 
chat come 

From The 

Fnrmby't 
\Srirk.diqp— 
and our toll-free 
number for expert 
Ivice— you can spz 
raordinary results. 



£ EWfi Thranpiwin &l Kw ntfwy Liu 
TW Formh^ WNiilh*, Plw P-nwih, 
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Edge Company Knives 
The Standard In edged weaponry. 



THE EDGE COMPANY 

P.O. >OZ 839 

>- ait a miBOwo, vt os so i 



TO ORDER 
CALL TOLL-FREE 

1 '300.445-1021 

OR SEND TO; 



Model 814 Th»Skt/m* 

M«j*y gauge If hardarid 440 sternum iti«l it hind 

fprnea end lempered Inis 4 nttf thlrp Sled* an ilpHlh Qi Ml 
^Pieh fchlfli end ml in ind « hpll wide I The heevy duly 
men uxed gnp Is ftaJehed Ln herdwood end pod 1 1 bed bnn ind 
I* tlngei-eyt le III jumr lint. ( Going feel. 

£24.35 Wow through December onty .....SI 2 AT 



QinllAfflin, pleeae PUSH dit InllowKftg. 
^fllek frrbptr bo (Sill 



Modd ■ 122 The Sidewinder Full Auto* 

Dur moil nigged eulnmellc. Touch the liver jim 9 Ih* dip potnt 
bled* of polished Swill wlumi ires nul in cm* mlh pi ■ 

impplng infd plaei ibare Ibt chrome iiatr and hirdvrood onp 
AUl bn While. OUih. a* piu# Cempler* ellb BtfCh =5i**+ Hip# 
bill theeih Eiohl Inch** m i-wlau-i >mii 
S52 35 Wow f Jmi ftectfm to' onty mi ^ *♦, S39.9 5 



The Af/nuf&man Mode/ 

Fu// Aufo - Now Free. 

The unique, cIbebIc design of the MtnulomdJl 
Full Auto lr&ea6 da his I ary to Germany, wham It 
w«$ 1 1 ret soon In 1995- Handforgnd of Euro 
pear siofll and Hardwood, the precis* full- 
buIo ad ion snaps out a cUp pol-nl blade qI 
polished and have led 440 3 la in leas stool Ow«r 
6" dI serious knife. 

Mom?e//y 129*95 Nqw yours FREE with 
any of the above! 



Tie, eiuM* non «i F41f Fuji Aueo Mho* 
*ia Mlreviiram 

*WI1 WPir-KJI 3-hlpp.nq -m* HaMlInq. 

Chick. PI Unrrf-f filar * 



Model ■ 702 The Ptnlh*f FliH Au to ' 

Kiivy dnEy Moo buill ro tier ihil way, liw Pinlher uruim e 
cem ipring icIIijIde rrilhrrl 1 1 ■ Urge CMtdUFld grip. IdUCH IM 
buri-an n da J Iran » Urrily *ismd blade di Mil-Spec uninie** 

Heel Inufjnlly Pilric1ab<a A PuEJ 1 inches. 

$23-f S Wow thru December +^-.., 4 .S14. 95 



Ifrn lhf run | *tmOww I * V«r. n r Ay. 



Buy any one of these world class 
Full Auto, Boot, or Skinner Knives 
and get Ihe Model -434 Full Auto* 
ABSOLUTELY FREE. 



MOdBl 



AFio Free/ Thrn fWf F(f|t Cpmppny tiling. 






^liin «mu«RDi«i M4 «F 0 Nbm«rt ‘ ■ - , - ; r ; ■ • ** i . - i..- " ■ 

nnmw^c*,(i < «ht •-! *i ttfiriH cenni :s#i ftaiii snftc* 

M'-a^-.-ag s» nHTT^-'np « UrtWIl tr» Min n r '^nju.- 

"Tannn.^hmr 



I Jl fflfredrfcl* 4nfy#t JblarTJng aiafor, 

Calf ran /r w# r-«W. 445 roil 

foot tfOlllAii IfVIAl PAfi A wf|h 



Nolorrcl* CSubv ffliwr oe leLLeiheed 

lo E*c#LTe I S'- dleroHni- ryn 



EDGE COMPANY KNIVES ARE GUAR ANTEED FOR LIFE 





SCIENCE 



BVTrM COLE 



Simulating Planets In The Laboratory 



P UNTIL now, our 
knowledge of the 
solar system was lim- 
ited largely to visual obser- 
vation from Earth and from 
remotely controlled space- 
craft like VoyagerZ. But 
tiOW r scientists are re-creat- 
ing planetary emir cm merits 
in the laboratory that give 
new insight into the dynam- 



ics of other worlds. 

Dr. Robert Schmidt or the 
Boeing Aerospace Co- has 
developed atechnique for du- 
plicating the cratering that 
characterises the solar sys- 
tem's inner, or terrestrial 
planets, and the moons of the 
outer planets. Under a 3- 
year, $200,000 NASA study, 
Schmidt is using a powerful 
centrifuge that can generate 
up to 600 Cs to form craters 
in soil combinations or a Per- 
moplasL modeling day. The 
scaled-down craters simu- 
late craters jib large as a mile 
in diameter 

"Much of the information 
we have about the planets 
comes from observing their 
surfaces / says Schmidt. “All 
of the planets have been con- 
tinually bombarded through- 
nut their histories, and 
craters are the fingerprints 
left by these impacts. 1 " 

The size of a crater is pro- 
portional to the energy that 
it took to create it. Infer- 
ences can be made as to the 
kinds of bodies that swirled 
through the solar sy stem just 
after the planets coalesced 
from an aggregate of aster- 
oids and dust. 

A 30- hp electric motor 
powers the Boeing centri- 
fuge, which is housed In a 
protective shield. Samples 
are placed or the machine's 
"swinging basket, 1 ’ held in 
place by the building G force. 
A gun powered by a hybrid 
powder/gas charge se n da a 
polyethylene projectile into 
the sample, The formation of 
the crater is recorded by a 




Boeing Aerospace Co a Robert Schmidt and hlscraterl-ng m#cNrra. 



pair of Nikon F2 cameras. 

Thu Rue big centrifuge also 
permit n parallel studies of 
the entering effects of high 
explosives. 

"Thu real advantage of the 
device/ Schmidt says* u is in 
helping us develop scaling 
law s. We can very nearly du- 
plicate an actual hyperveloe- 
ily impart. And then We call 



study parametric variations 
by changing the G field or 
lithostiitic pressure/' 

Like the Boeing invest iga^ 
Lion, a recent Cornell study 
attempts to duplicate plane- 
tary conditions in a con- 
trolled environment. Cornell 
L 1 rti vers i ty 1 & red ou b ta ble 
Carl Sagan and his associate* 
Reid Thompson and BEshun 



Carl Sagan \ cerrter | and the Cornell twm wftfr itieif Uranus simulator . 



Khar^ have created the at- 
mosphere of Uranus in the 
laboratory, concocting the 
same carbon-based organic 
chemistry that forma the ba- 
sis of ad known biology. 

Using a complex arrange- 
ment of glass tubes, dry ice, 
liquid nitrogen and high-volt- 
age coils, the team has repro- 
duced the chemical interplay 
that forms the content — and 
color — of this frigid outer 
world r 

The planetary simulator 
u ses a series of tubes to feed 
simple gases thought to 
occur in otherworldly at- 
mospheres — ^methane, 
hydrogen helium 
— into a glass recepta- 
cle surrounded by a 
high-voltage coil of wire. At 
low pressures similar to the 
stratospheres of outer plan- 
ets, the gas molecules are re- 
arranged by a plasma of 
electrons similar to those in 
Uranian aurora. 

After this electron bom- 
bardment. the working gases 
commingle in unique ways, 
synthesizing dozens of 

organic compounds— aub- 
scaincea that may be the font 
of life on other planets-. The 
compounds are then con- 
densed and removed for anal ^ 
y bib using gas chromato- 
graphy. -‘mass spectrometry 
techniques. 

In an interesting parallel, 
ex posure of these base gases 
to plasma electrons produces 
compounds that closely 
match the reddish hues or 
"optical constants/ of Ura- 
nu s's atmo&ph eric aerosols as 
set by Voyager 2, 

Planetary simulations are 
expected to become a more 
important field as a new gen- 
e ration of interplanetary 
spacecraft like Cassini and 
Magellan are prepared for 
liftoff p and the venerable 
Voyager 2 approaches Nej> 
tune for an August 1939 
flyby. WM 
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If you don’t have 
GE Halogen Headlamps, 
you maybe missing 
something important. 





See farther, 
drive safer with 





GE Halogen 
Headlamps. 

You can actually 
see up 16 25% farther 
down the wad with 
GE Halogens. 

And their crisper, 
whiter light is twice 
as //right as ordinary headlamps, 
so you also see more clearly 
Buy now and you'd see up to a 
$4.00 refund check from GE. 



Ail Hrfn^arijLiiu .*i Hi^i h 




Wb bring good things to iifs 



| REFUND OfTEA 

for your $2 refund m any 
j GE Halogen FbwerfHw Headlamp 
I {$4 refund on two), rtm&v* the UPC 
I symbot(s)frum thtpa£tage(s)aA 
| proof of puTthate and mail with this 

| ^ GE HALOGEN REFUND 

1 

TtcM,CAntm-sm 

| Ai'jH M 

AiUmt . 

I Ci ty 

| 

| NumJbtr of tempi (mrthavd: □ /. □ 2 
* iVupif □/ tttoiUdtim wkm purehaitd: 



I ML HWMs'Em Mi JSTBEREEEfV WB¥MM i X. I VKV 

Liioir m 

’ l!M, AifowB b vvfijrnt T^iLr^F «i#r*ui be 

I milii m d t i a M+fttemUm lidfA any tilAff (it offer 7?m >■-" 

mud npx^fmnyavf ntfrtd fop nAMom tw&lmnjtan nrf 
xvneatR ifom termnmmtvim fmit notfiiu .Ufa pifnv 
I ull t HiXi 531 73 H 7-Jut .W D 4:30PM PST Mm - Fri, 

1QB2M 
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IMPORTS 



BY BILL HARTFORD 



Peugeot 405 Makes A Dramatic Entrance 




AWAITING for Peu^ 
|TiTjgeot 1 a drama en- 
LhJ acted at PM's Broad- 
waj offices, had us on the 
edge of our scat for months. 
Before the curtain went up 
nn the introduction of the 
new, front-w heel-drive 405 
sedan in the United States, 
and before our long-awaited 
test drive, the Pininfarina 
design had already stolen the 
spotlight in Europe 

Soon after the French 4- 
rfoor'a bow on the Continent 
last autumn, it ran away with 
several honors, ultimately 
taking the European H Car of 
the Year 1 ' award. Then, tbia 
July, as Ihe first U.S. models 
were making their way here, 
the 405 Turbo if! rally ear be- 
came king of the hill as two of 
them blasted to the top of 
Pikes Peak, They finished 1 - 
2, the firet 40 5 setting a new 
record time of 10 minutes, 
47.22 seconds for the 12.42- 
mile ‘"Race to the Cloud a/ 1 

With Peugeot at center 
stage, we were more than 
ready to get behind the 
wheel of a 405. 

When wtnjid, it was the 3- 
spoke, leather-wrapped 
wheel of the top-of-the-Une 
Mi 16. the car with the high- 
est excitement and comfort 
level among the three models 
in the series. 

The 405 Mi 16(*20,70Q)isa 
striking automobile, espe- 



cially in the black paint and 
gray leather interior of our 
teat car. 

Recognized by the rear 
spoiler on the trunk fid, the 
Mi 16 has the 16- valve, dohe, 
150-hp version of Peugeot r s- 



$6200 less than the Mi and 
J3200tess than the S, but still 
sharing with them the same 
Bosch Motronic system for 
fuel injection and electronic 
ignition, super suspension 
setup, 4- wheel discs, a/c. 




Ergonomk perfection: relationship of dash, tonu&f^ driver's seal. 



1*9- liter Four, Standard on 
the Mi are fabulous butt- 
gripping leather sport seats, 
Alpine stereo, halogen fogs 
and the equipment that's list- 
ed below for the S model 
Only Mi option, available 
soon, w ill be ARS brakes. 

The 405 S ($17,700) i? the 
best buy afthe three models. 
Its l.&doesn't have 16 valves 
(the sohe fa rated at 110 hp), 
blit it shares with the Mi such 
goodies as power moon roof, 
dual power heated side 
mirrors* cruise control, 
power windows, power 
antenna and electrically 
heated front seats. 

The 405 Dl (*14,600) is a 
very civilized base model. 



central door locking, tinted 
glass, intermittent wipers 
and other features. 

At the wheel of the Mi 16 + 
we eiy oy ed the clear shot y o u 
get at the road ahead, the 
dash and cowl layout contrib- 
uting to the command driv- 
ing position. At speed, 



there's more growl than 
purring from the engine be- 
hind the lion badge: Mechani- 
cal noise from the 16-valve 
lets you know you're in a 
sporting Redan — as does, the 
suspension, independent all 
around, which bestows su- 
perb ride and fun handling. 

It’s easy to perceive the 
quality built into the 405 
models, and just as easy to 
realize that a certain exclu- 
sivity will be built in, too: We 
will get only 1200 a month. 

Geo Storm 

Geo . Great name for a line of 
world car a — GM's imports 
from Japan and those it 
manufactures jointly with 
Toyota. In f 89, we'll have the 
Geo Prizm (formerly Nova), 
Geo Metro (formerly Sprint), 
Geo Spectrum (formerly 
Chevy Spectrum) and Geo 
Tracker (a aeeond -genera- 
tion Samurai). In 1990. the 
Geo Storm, seen here, will 
replace the Spectrum . fPt 




With 1,5-ttter. 16-w»rve, twtn-ean, Four, TO Storm rulcntucfc will fly, 
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ELECTRONICS 



BY STEPHEN A. BOOTH 



Shake, Rattle 1M' Roll 




VEKYONE’S proba- 
bly got ii list af inven- 
tions which have con- 



tributed to human progress 
nr. at least, improved the 
quality of life* A typical ros- 
ter might include the radio, 
telephone, hot and cold run- 
ning water, and high-speed 
dental drills. Video cassette 
recorders and camcorders 
don't quire belong in the 
same category as pasteuriza- 
tion or the wheel, but t hey do 
add a measure of conven- 
ience and joy to life. 

One recent refinement in 



the camcorder department 
merits attention, because it 
eliminates one objectionable 
side-effect of otherwise en- 
joyable homemade movies. 
This refinement is the elec- 
tronic image stabilization 
(El ft) system reported in last 
months “Home Video" col- 
umn (page 50 J. 

Camera shake has afflicted 
home movies ever since 
Kodak bestowed its iGmm 
Model -A Cine camera on an 
unsuspecting public in the 
1920s, Jittering, rolling im- 
ages are almost a sure bet in 
amateur movies because the 
camera's base is a must un- 
stable one— a walking, talk- 
ing, breathing human being. 
Unlike professional movie- 
makers, amateurs rarely use 
tripods or rolling dollies to 
track the action flat. Lugging 
such gear would defeat the 
purpose of lightweight, por- 
table camcorders. It would 
also inhibit the spontaneity 
that compact, self-powered 
electronics affords. 

Once again, electronics has 
come up with a remedy. Im- 
age stabilisation systems 
costing tens of thousands of 
dollars have existed in the 
professional realm for some 
years, but now EIS can be 
found in top-ofthedine cam- 
corders in the $2000 range. 
An explanation of how the 
compensation works, arid a 
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diagram of the smart lens 
systems, comes from Pana- 
sonic, which manufactures 
the camcorders under its 
own brand name and others. 

According to the company,, 
its Lift system can detect 
and compensate for about 80 
per-cent of excess, undesir- 
able camera motion. It oper- 
ates in both the horizont al 
plane, side to side, and the 
vertical plane, up and down. 

The image-taking lens it- 
self is gimbal-mounted with- 



nal. This signal, once ampli- 
fied, is transmitted to a servo 
control system. With virtual- 
ly instant response, actua- 
tors in the servo system 
apply the appropriate 
amount of movement to the 
lens to counteract the direc- 
tion and force of the cam- 
corder^ movement. 

As beneficial as EIS might 
be F there are instances 
where it might prevent crea- 
tivity —such as when tho vid- 
eographer wants to sweep 



Haw Camcorder Image Stabilization Works 



v^u-TJij a\GHTfun hctube 



□mCAL AXB 



EIS system tensors detect motion and direct actuators to corfipc-n&ate. 



in the camera body, much the 
way a compass or a stove is 
mounted in a pleasure boat tn 
keep it level. But whereas 
these items are Installed with 
a passive mounting system, 
the EIS apparatus is active 
and electronic. 

Motion is first detected by 
a device called the angular 
rate sensor. One is sensitive 
to horizontal motion, called 
yawing, and the other to 
pitching, or vertical move- 
ment. Excessive yawing 
would cause sideways, left/ 
right picture blur. Pitching 
w r ould mar your movies in the 
uptown direction. 

When the sensors detect 
any disturbance in their re- 
spective planes of sensitiv- 
ity, a piezo crystal in the 
sensor emits an electrical rig- 



the lens sideways to create 
the illusion of speed with an 
image-blurring pan. Pana- 
sonic allows the user to deac- 
ti v ate the E I S system at will * 
This is as it should be in a 
high-priced camcorder that 
is likely to appeal Lo creative 
vldeographers. Most likely, 
though, the vast majority of 
home moviemakers will 
leave t he E I ft system on con- 
stant vigil. 

What's good for video- 
graphy is also good for still 
photography. Electronic Im- 
age Stabilization is coming 
for film cameras. 

Canon has shown 
vance prototypes of 
its system, for point- 
and-shoot cameras as 
w r el! as more sophisti- 
cated SLRs, 



Kiddy Computer 

Children love to play grwn- 
ups^-but this charade quick- 
ly loses its charm when your 
kid borrows your computer 
for a toy. Although it’s now 
fashionable for children to 
have everything the folks 
have, from designer clothes 
to cameras, the most indul- 
gent parent might draw the 
line at buying Junior a 
PC — even bargain-basement 
clones run about 5800. 

One way around the horns 
of this dilemma is to intro- 
duce J unior to JC p The J urtior 
Computer— a $70 education- 
al toy from San Jose, Califor- 
nia-based integ. 

This child's computer is a 
laptop look-alike, with pop- 
up screen and built-in carry- 
ing handle, 78 alphanumeric 
keys, cursor controller and 
more. Built-in educational 
programming includes 
games to improve reading, 
arithmetic, artistic, musical 
and problem-solving skills. 
Optional plug-in cartridges 
($20 each) enable the young 
user tn store and save his 
efforts, or, go on to more 
advanced tasks, 

JC runs on four C batteries 
and , just like a real laptop 
computer, it will turn itself 
off to conserve pow r er if left 
unattended for more than 5 | 
minutes. Wl 

Junior Computer educates kids 
^nd look? Pike the real thing. 
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CAR CLINIC 



BY MORT SCHULTZ 



"Weight" And See 



SIT TRUE that the 

weight uf a lot of keys 
on a key ring can 
damage lin ignition lock? 
Someone tuid me I .should 
keep the ignition key on a 
separate key ring, but 
lhere p & no statement to this 
effect In my 1986 Oldsmobiie 
owner's manna]. 

£&9csw£tf50N 
OMAHA. NE 

Om ofthe .senes of tests given 
to ignition locks at the Lock 
and Key Division of Briggs & 
Stmtton, the principal sup- 
plier of ignition locks to GM, 
is called the pull test. It in- 
valves hanging weights from 
locks that simulate a full load 
of keys on key holders. These 
tests confirm that keeping 
keys on a key ring that in- 
cludes the ignition try will 
not damage an ignition lack. 
Has anyone out there had a 



different experience? If so, 
lei's hear from you . 

Bright Eyes 

[ have a 1983 Jaguar XJ12 
and wish to replace the 
standard headlights with hal- 
ogens, Will this cause any 
problem with the electrical 
wiring? 

W.EL1TNICHOL 
PAR AM LI NJ 

No. But if you're not careful, it 
could cause a problem with 
the state of New Jersey. It 
depends on what kind of 
halogen headlamps you want 
to install. 

If you have in mind a Euro- 
pean -style 2-parf headlamp 
consisting of a separate re- 
flector and halogen or quartz - 
iodine bulb, my advice is 
don *t do it. T here's a law on 
the hooks — an old law f!o be 
sure, but a law noncthe- 




Tire Mix & Match Chart 




Sro* I TBS thauid tM> flpRHBd l&lhn dr** unit Iwhmhar Insm <ir erf an nil 
lOuf rthunl potlttom, a» danrad Where r*c.s ns* I tbs are uBBd cfwcfe com- 
(DBlitJildy wuh dthsr lirgi on u«*ihCl* IS Pflcommpnflpi) «rt 1h n <hnrl twin* 
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less— that prohibits Europe- 
an -style 2 -part headlamps in 
the United States because of 
the possibility that the reflec- 
tive material will deieriora te. 

When you take your car 
through the annual inspec- 
tion required by New Jersey, 
one of the more stringent state 
inspections in the country , 
you 'll flunk. To pass , you 'll 
have to install seated beams. 
Which brings us to this — you 
can buy halogen seated -beam 
headlamps for your car 
which are approved by the 
Department of Transporta - 
dm (DOT) 

These units bear the letters 
DOT. They arc available at 
places like K mart and Sears, 
as well as from au to parts and 
supply dealers. They're not as 
bright as the Euro-spec 
lamps, by DOT regulation, 
but they re at least a little bet- 
ter than the conventional 




Charting A 
Safe Course 

Contrary to whaE you may 
have read or heard, the 
Rubber Manufacturers 
Assn.'s Tire Industry Safety 
Council and the National 
Highway Traffic Safety 
Agency do no! recommend 
mixing radial and nomad la I 
liras. When you're in ihe 
market for new tires, this 
mix-and-maich chart will 
help you select the tires rec- 
ommended by these agen- 
cies for use wilh Ihe tires 
you're keeping in service 
Note that m the chart OK 
is ihe preferred applicadon, 
NO is not recommended, 
and the cross-hatch boxes 
indicate acceptable. 
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fun^sten sealed beams. 

Incidentally r a lot of newer 
cars are using halogen lamps 
with polycarbonate lenses, 
and if you have one of those, 
you're stuck with replacing 
them with original-equip- 
ment style lamps. 

Court Of 
Last Resort 

You art my last resort, be- 
fore I sell my I9B1 Cutlass 
Supreme with a 26U-eu.-in. 
engine that's been driven 
only 19,t>00 miles. A strung 
odor of gasoline in the garage 
after I park the car for the 
night has been driving me 
nuts, A mechanic at the local 
garage did a lumen p and 
swears there are no leaks. 
IVe taken the car to the local 
Olds mobile dealer who says 
there'* nothing wrong. 

What gives? 

joe o RUM 
NOATOtf. OH 

It's hard to believe that after 
almost two decodes since ite 
inception, there are still pro- 
fessionals who apparently 
seem to overlook the evapora- 
tive emissions control system 
as. a major cause of gasoline 
odor. Let's assume there are 
no leaks, that you aren '/ over- 
filling the gas tank and 
bn nging the odor on you rself 
and that the fuel cap and fill- 
er neck are in good condition 
so fuel vapors aren't escaping 
from these poin ts. What else 
could be causing the odor? 
Just one or more of these parts 
ofthe EVAP system: 

■ A clogged fdter in ihe base 
of ike vapor storage 1 char- 
coal) canister. 

■ A clogged canister t a 
cracked canister or a canister 
ha ui ng loose fitting*. In either 
case, replace the canister. 

■ A canister control valve 
(often referred to as the purge 
valve) that isn Y working, 

■ A purge hose that's loose, 

iPirtmrtnnr Ui prigr FtO) 
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ifiHH Chryaler M f j Vj m Carporuthnn. MOPAft Ik a registered LruJcmjirlf of Cxhrynlnr Mnlom Corporation 



“Mopar offers a full line of accessories for your 
Dodge truck or Jeep. Things like sport bars, fi/npoar 
grille and brush guards, fog lights, running 
boards and bedliners. . .things that fit right, 
look good, and perform great. If you're like 
me, and think truck accessories are actually 
necessities , see the Mopar line at your Dodge 
Truck or Jeep dealer. For your free copy 
of the 1988 Mopar Accessories brochure, 
call 1-800-521-3186.” 



34lm« Nil II A World Champion 



Vam? 1111 TfciPTITgflliBifl 1 i EfDtJM 





Overwhelm your 

Five reasons this season for 




Giving ihc Very Best 

Remember those few times when you 
came up with ihe perfect gift 3 The rcdplcnl 
vjs KKjvrrwbdmcd he kepi: asking how you 
knew. . . 

Thill’s [he effort Passpon jfid Ewon 
have on drivers, because drivers kmjw wKj[ 
the experts 5S¥ abuul rtdai dmeteas- 

tjftr^rte/£>riStflrhas ce-Hed. radaf deiec 
hxs sis limes in ihe taa ten years, and we've 
covneout on lop each iimt En 13fl7 ihey 
even taJled us the Leader of ihe radai detec - 
tor Industry.' ' And Roods Track has mied 
us Yhe leader In defetlur lechnoiogy" 
Fb r the driver on yuur LLst r no other 
gill is as sore to please. 




The Exclusive Source 



We designed Passport snd Escort, 
make them in uur betwy tn Untinnatt,. and 
wt stdL diiwiy to you. Not [hrmigh sones. 

Our dtneci connection to you assures 
bst response on orders, on questions* and on 
repoirv We take caie of ev*=mhLiig. 

An a ^Lfr Rt^r p yuu, bendii even more. Ii 
wfll be obvious you caicd enough to seek cno 
the exclusive source. And there's tv.j chance 
the teiipietiE wll] see Pissptifiand Escort 
in the after Christmas clearances 




Jov3 Incredibly Easy Shopping 

'just call US loll- free | l^CN>Sf5 1000>. 
Ycjult jvijid tmfik- (arm. parking hashes, pu*ihy 
crowds, and Jon^ linesL 

Instead you'll find a friendly radar expert 
who can answer any questions you may havK. 
Jus pick up iJte phone 

Order belore 5.00 PM eastern time Mon 
day through Friday and well .ship your pac kage 
the same day A gift bos is available al no 

extra charHe, and we pay fw 
delivery by UPS, {Ifyou're 
reall y in a huffy S?eJoy *4. ) 

&#**&*- . . 

1-800-543-1608 




CAR CLINI C r'CuriiJijr^d/Rirfr j&ij/r jflj 




Order In The Trunk 

Making up your mind to carry emergency equipment 
in ihe trunk of the car, especially during the coming 
winter, makes good sense. But when n comes lo stor- 
ing that equipment— well that's when some decide 
to chock the idea rather than having items roll around. 

Now. though, you can store items neatly by using ihis idea offered by ihe Bostick 
Division of Emhart Corp., the maker of POP nveis. You'll need a POP Riveted, a 
box Of *Wa-long POP rivete, rivet backup plates, curtain rings ( or sponger steel 
rings availably at hardware stores) and 2nn -wide nylon webbing straps of the 
kind us*d lor lawn chairs. The quantity depends cm how much of the equipment 
shown in the illustration you make part of your emergency tool kit and how you 
adapt this tip !o your specific trunk layout. 

Drill Va-in holes in flhe reinforcement bars which crisscross the lid and sides ol 
Ihe trunk to attach the webbing using the rivets, Secure a nng to the end ol one 
strap to serve as a 
buckle lo hold the 
end or the other 
strap. One impor- 
tant cautionary 
note Be sure lo 
exercise extra 
care when you drill 
holes near ihe 
gas-filter asserm 
bly and over the 
gas tank lor Ihe 
rivets, Also, take 
Caro not to punc- 
ture any hoses or 
wires, either. 



SlAMKETT 
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kinked or plugged. This hose extends 
from the carburetor to the canister con- 
trol wive. 

■ A loose or plugged fuel ‘Vapor pipe, be- 
tween the canister and fuel tank. 

■ A loose i plugged or kinked thermal ■ 
vacuum swUch-to^canisler hose, 

Mistaken Identity? 

We own a Buick Century with the 
fitter engine. Recently, when we had it 
at the lineal dealership to repair a prob- 
lem, we were told that the head gaskets 
needed to be replaced. The car's been 
driven only 3-8 F 0fl(i milea. The service 
manager claims* ihh is a common occur- 
rence with the 82-'84 GM U-liter engine, 
and that his department had repaired 
200 of these engines In the past three 
years at J600 per car. 

Js them any truth to this? If so* isn't 
the company responsi ble ? 

MONTE £ LOtEl SAILQEK 
NOAUDHfc]SS GIVEN 

Fve had no complaints about OM 3 -liter 
engine head-gasket failure, but perhaps 
readers of "Car Clinic" who have experi- 
enced this trouble just haven V written. 
There have been company-issued modi^ 
fications in the form of technical service 
bulletins (TSBsi relating to original in- 
take manifold gasket and ad pan gasket 
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avorite driver 



liy ifllU send 10 mldiess Isel ow. All 
orders processed Immediately Prices 
.sEi^hcSy higher fc kt t jr'iudun shipment.*!. 



scort and Passport 



Joy 4 Yoil Can Have ll Tomorrow 

We kn\wv (to ^ murtiine* the In ifitlav* 
sm ifnezijc up, juid waiting eve 11 .1 Tew itfts ii f 
he UPS [ruck h waJUnglup long. h+Lrl IkUL-v 
In- solution. 

Through a special arrangement with 
r edcraJ ttprew we 13m offer ihtiri overnight 
tdivery for only #10 extra Just call us anyuvne 
wfare 6:00 PM and ywrpadogr will arrive 
he ftcxi day (wept Sundays ). 

If ymfre 1 lastmlnute 
hopper, yuu'vt: c < 5mc to 
hie fighi place. f 1 



by 

Pwderal Ljtf htb 1 If mty 1 t 10 




joy 5 Satisfaction Guaranteed 

H«e’s the bt^t fny ot all J J t4SfX*n and 
L^ccafi are yuaranteetl (o please Quite m n tph , 
if fen any reason, you'rtr not saiisEkd wii hi 1 n 
the first 30 4my% just return yi Hii-pun/tor. 

Well immediately refund ^ yi r rnt re) 
and aU your tJiipj.’jtng coses. There are no 
hidden charges Fasspon and Escort are also 
gtwrrcdbya full ore yeflf Limited w^tmaniy 

We've been deftvenng on these 
prmn ises far yeas. Call 

rk ?w aivj Sec luiw eiSy 
glfi gJwng can be. 



of no iilfu Ltw'jfl. 1 




PASSPORT 

ADAft^BECEIVCfi 

Pocket-Size Radar Protection 

$295 1 s "cikkTtn aid W&-2 J Ui I 

ESCORT 

flAjOAft WAfflMIftG fiECOVBff 

The Classic of Radar Warning 
*245 lOhnrcxffcrci Hid 113 iH ml 

OnLinnaii Uoqnnt 
^Department frWftNH 
One MklXiUrtve Pbaai 
CincEnnaii. Ohk> 45249 e 



/a 2 jure wit h the. 3- titer engine. These 
have to be replaced with gaskets of a dif- 
ferent design that ha ue enhanced seali ng 
ability . There was also a problem with 
the head gaskets of the 4 J -liter engine, f 
suggest you and the sendee manager get 
together a nd discuss th is again . It might 
be in your best interest to get a second 
opinion. 

Cover Story 

In Service Tips of “Car Clinic” List Feb. 
(page 27) you mentioned that the note 
coming from the rear of a lt*87 Escort or 
L ynx might be cured by having shock 
absorber insulators (part No, ESFZ- 
1 8 A 1 79- A } installed as descri bod. in T3B 
87-19-5. T had that done, but the noise 
didn't abate, so l took my case to the 
Consumer PmterLiuti Agency which, in 
turn, took it to the Department of Motor 
Vehicles in Glen Bur me, Maryland. I 
thought you'd be interested in the re- 
sults* 

According to the inspector who wiLs 
given the case, 'The writer baa verified 
the noise about which Mrs. Cover com- 
plains. This nni.se is apparently present 
in Escorts and has been verified in three 
other Escorts, The noise is caused by 
the strut coming i n contact with the rear 
inner fender panel when going over 
bumps on full rebound. There is only &- 
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mtn clearance in this area by design. 11 

In other words* Mort, as another part 
of the repurl states, The noise ... is a 
normal condition in Escorts , u and I’m 
stuck with it. 

LINDA M. COVER 
CUMBERLAND, Mb 

High- Priced Idea 

I have a 19B6 Cadillac Cimarron with 
the optional 2.8-liter V6 engine and 4- 
speed transmission. Can l replace this 
4-speed unit with a 5 -speed? If so, which 
one? I have asked Local Cadillac and 
Chevy dealers. They don't know\ 

LEE RHONET 
HICKORY. NC 

Fes, you can. In fact , the standard trans- 
mission used in the Cimarron equipped 
with the 2,8 -liter optional engine used to 
be the 4 -speed unit. Beginning with 
model-year 1987, the transmission be- 
came a .5 -speed— specifically, the Man* 
cie-Getrag MG282. B ut do you have any 
idea how much it will cost! About $2000 t 
not including labor, E9f 



DO YOU HAVE A CAR PROBLEM? 

Juif a/tA Mart rttwuf it. 3 >«[/ yuur qasxti-tin tv 
CarCfimie, fippvJarM*efcim$n r &U W&iSTtMSt. , 
AW Terri 1 , AT W?f$. WAite tetters mttMal A* 

fimrwvrwi nidViw&ci/ft pn.rbte?as tActf nte t*, f 
interest m'/t bf dteWMHof tn t&ectrfxmn 



SERVICE TIPS 

B Genera i Motors becomes rho Urst auto- 
maker wilti an additive lo prateel the ox- 
ftaust valve seals oi pre -1971 passenger 
cafs d^s^gned fa fun on leaded gas whon 
loaded gas ian'i available. The product is 
called GM Anii-Varve Recession Additive 
[pan No 1 23 *S 4 &a One conlainei per 
20 gallons of unleaded will provides 
valve proleclron equivalent tn using gas 
having a cortceniralfan o\ 0.1 gram erf tea d 
per gallon. Can you use This product in 
non-GM engines designed to run On lead 
«S gas 5 Sure! 

B Do you hah/e a 1 3$7 Of I 95 S CLuy&lef 
Motors Irani -wheet-dnyo cor built hero in 
The United Slates? Does it have an auto- 
molic liansaxle that seems ra lake forever 
factually. 5 seconds bra Utile longer) (o 
engage when shifted into Drive or Re- 
verse and ‘or gives a ^oit whan angage- 
menl lakes placed If so, get fhecar tsacklo 
your dollar and haw proeedutos wltined 
under TSB 21 - 03 -BB applied 
B Wine you one of the first fn line to boy a 
1909 Probe? II yours was bgiii before 
6 ' 3 Qrflfl, you can save yourself some fu^ 
Tune grief by having your dealer carry oul 
the provi 3 hafi 5 at Ford TSB 0 B-T 2 - 1 Q. II 
calls for fabricating the center bores of ibo 
ca&balummdm wheels with disc brake 
caliper lubnconl (part No. D 7 AZ- 19590 - 
A), preventing a buildup of galvanic corro- 
sion lhat can wnld (ho wheels to ihe hobs, 
pr eventing: removal 
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100% financing on any new Honda Foui'Itax! 

Suiting October L, you’re going to need one less Plus, Honda will give you a free heavy-duty gear 

thing to buy a new Honda FburTVax— a down p^ymeriL bag with the purchase of any new FburTrax between 
That's right From October 1 through December 3b October 1 and December 31, 

1983, you can buy any new FburTTax, regardless uf model So come in today and check out the new line of '89 
or year, with 100% financing ihmugh American Honda RwTrax. We'll show you how to pick up an 89 —or ai\v 
Finance Corporation? new FburThuc— with no money down. 

IT' 

American Honda Finance Corporation 



RritrTyaa? Fbremajf bx^—R&cxmmtimdnd 
Jot mdem 16 years avd older 



ftmrTnu*£5QR- 

fyc&mmmde& Jbr highly Grpcrumced 
riders !6 years and (.tteter. 



RmrTim* SOO—Recommsmted 
t jbr riders 16 yGQfS and older 



'Un appEmml ctt4jL tkrinnJnn un untttnL fbujircd FcurT riz* udi !Wrm*rT irr Hindi Irnfe mirki C'lflWI Amnir-i-n Itaridi FI-j ---r Cbnr.ri i srm j 1 1 UHi 

^A/TMAfP D C 'PTFIT7 Q A TTTTT V ^ ffnien ^ )er ' ATVb can he hazardous to oj>erafe Fbr your safety, 
VV JJ.N1M dw JaIL'C OixT C l < 1. ahvays wear a hehnel. eye protection, and protective 
clothing, and 1 lever ride on paved suffices or public mads Net hr carry passengers, and never engage in stu n t 
driving, Avoid excessive speeds, and he particularly careful on difficult terrain. And keep in mind that riding 
doesn't mur with drugs or alcohol. The FburTrax* 70 is recommended for riders 12 years and older All other 
FburlYar are recommended for riders 16 years and older Additionally, the FmtrTmj.* 2S0R and RmrlYax* 

25GX are recommended for highly experienced ruhrra Honda recommends that all ATV riders take a training 
course. Fbr safety or training information, call the SVfA at 300-447-4700. 




OUTDOORS 



BYJOESKORUPA 



A Taste Of Rocky Road 




Jeep Cup competitors cllmbm I !.000-lt r summit during an off-road 1 ratty through the CoJorado Rockies. 



n T WAS A BRIGHT, 
crisp Colorado morn- 
ing, We were an the 
outskirts of Deliver in n 
parking lot filled with rally 
drivers and vehicles — about 
50-percent Jeeps and the rest 
Broncos, Blazers, Subur- 
bans, pickup trucks and 
other rugged , go-anywhere 
machines. In a few minutes 
rally officials would send us 
off on a twisting off-road 
route up into the spectacular 
Rocky Mountain summits of 
the Arapahoe National For- 
est. For 42 2-man driving 
teams, the day was going to 
be 4x4 heaven. 

J pulled into the inspection 
slat inn in a spank ing new 
IMS Jeep Wrangler, Offi- 
cials of the Sports Car Club of 
America and the United 
Four-Wheel-Drive Assn, 
were looking for irregular- 
ities. Entrants for off- road 
rallies, such as this Jeep Cup 
regional event, sometimes 
Lry to bend the rules. 

Riding beside me was 
Larry Junker, general man- 
ager far Emich Jeep/EagJe, 
in Lakewood, Colorado. 



Junker's the man who lent 
me the upscale, khaki-col- 
ored Saha ra model Jeep. 

As Junker hopped out of 
the Jeep he said to the offi- 
cials. ,fc This vehicle belter 
pass inspection, it comes 
right off the showroom 
floor. 51 He had nothing to 
worry about. 

Hot electronics 

In addition to making sure 
basic safety equipment was 
in working order— lights, 
tires, horn and so on— the 
inspectors looked for odome- 
ters that read hundredths of 
a mile, professional rally 
driver's trip computers, and 
programmable laptop com- 
puters, All are illegal. My 
Jeep was dean. 

Jeep Cup off- road rallies 
which total five regional 
events in the United States 
and five in Canada that cul- 
minate in an overall champi- 
onship, limit competitors to 
standard, automotive instru- 
ments, stop watch and non- 
programmable calculators, I 
stunned my inspector hy say- 
ing I had neither stopwatch 



nor calculator. "Flying by 
the seat of your |>ants? M 

Nut exactly, I told him, I 
brought a copilot who could 
do upper-level math in her 
head — my wife. Aside from 
precise navigation and high- 
speed number crunching, I 
wouldn't place undue pres- 
sure on her. 

In rallying, top-end speed 
is unimportant. The object is 
to travel an unannounced 
route at a median speed. Ar- 
riving early at a surprise 
checkpoint incurs the same 
penalty as arriving late, one 
point |>er second. 



At the start of the rally 
each team is given a road 
book, which has clues de- 
scribing observable land- 
marks and hieroglyphic- 
style symbols, called tulips, 
which point out the correct 
way to go. Mileage and aver- 
age speed between land- 
marks is also provided, so it's 
a simple formula to figure out 
the time it should take be- 
tween points. Nothing to it. 

Keeping your cool 

“Once you get rattled, every- 
thing deteriorates rapidly,” 
said Rob Lathrop, of Hager- 
man. New Mexico. Lathrop 
and his wife are veterans of 
three Jeep Cup rallies and 
other regional events. He 
rates himself “better than the 
bozos, but behind the pros." 

By deteriorate, Lathrop 
means you get off course, 
tempers flare and you begin 
to com pound your mistake?. 
To a void this situation, Lath- 
rop prints out a spread sheet 
showing the time it takes to 
go any distanceup to 25 miles 
at any speed up to 55 mph. 
This \b allowed by the rules 
and eliminates the need to do 
calculations on Lhe fly, 

I told Lathrup of my per- 
sonal method of eliminating 
mid -course calculations. 
“First rally?” he said, 1 re- 
plied it was. He smiled and 
wished me luck. 

t Ft-m*? tu ni to paw l^> 
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INSIDE DETROIT 



BY JIM DUNNE 



Chrysler Imperial For 1 990 




N JUST a few fflwp 
niontha, a stretched 
version of Chrysler 1 * 
Mew Yorker sedan will make 
its appearance as the new 
Imperial. The Fifth Ave- 
nue will also be intro- 
duced in time for an 
eariy 1 990-mod el de- 
but, anci will replace 
the current rear drive 
Fifth Avenue. 

The wheelbase of the 
new cars will be 5 in. longer 
than the New Ywke-r/Dyn- 
axty, and will be 8 in. longer 
overall. The first production 
m ode! a wi I I u ae M it euibishfs 
a. 0-liter V6 engine and 
ChrysleFs >1 -speed automat- 
ic overdrive transmission, 
the same powertrain cur- 
rently offered in the New 
Yorker. A year later Chrys- 
ler will install its own LLS- 
3,3 liter Vft 

While the Imperial shown 
here looks much like the New 
Yorker, the C-post is quite 
different* An opera window 
h fitted in the rear door, and 
the door is in the area w here 
extra length shows up most. 
Taillights are horizontal in 
shape, stretching across the 
trunk to each fender. 

Roadmaster 

Return 

Buick's venerable Roadmas- 
ter nameplate is set to reap- 
pear in 1993 when a com- 
pletely new luxury ear will be 
introduced. Details of the 
now model are sketchy now, 
hut it will be a re&r-whecl- 
drive 4-door sedan similar to 
the Cadillac Brougham. The 
car will adopt the chassis 
being developed for the 1991 
Chevrolet Caprice. So you 
can look for independent rear 
sue pension, antilock brakes 
and perhaps even a V8, 

Caprice 

Prototype 

Chevy plans to build 34 full 
prototypes of the 1991 Chev- 



thiyslerwUI revive the Imperial 
nameplate to appear or a 
stretched New Yorker. 




rolet Caprice, The number 
far exceeds any built for a 
similar new-car develop- 
ment, and shows how exten- 
sive the changes will be in the 
new mode 1- 

Fxterior styling will be 
thoroughly revamped. The 
aero look and highly curved 
glass surfaces will produce a 
car completely different in 
appearance from the current 
Caprice. Independent rear 
suspension and a number of 
electronic systems for 
brakes, engine, transmission 
and wheel traction will be 
available cm the Chevy big- 
car line for the first Lime. Bill 
Chevy does not want la let 
the Caprice's styling out of 
the bag until the car is intro- 
duced to the public. That 
means the bodies of the pro- 
totypes will be heavily 
disguised and testing routes 
will he kept hidden from pry- 
ing eyes, 

Calais Crash 

If youVe never had a ctoseup 
view of a 33-mph side-angle 
impact, here’s what it looks 
like. Testa like this are 
routine at any of the auto- 
makers" research labs. They 
prove the soundness of the 
car's atruelure and document 
the likelihood and severity of 
ipjury U5 passengers. 

A couple of interesting 
facts: The brand-new Calais 
shown here, like all other 
crash cars, is routinely rele- 



gated to the crusher after the 
test measurements are 
taken. Thai means tires, 
wheels, lights r batleries, en- 
gines, transmissions, radios 
and so on, are simply thrown 
away, not recycled for Use in 
other cars. 

"We have to include all the 
parts of a standard car in the 
lests," explains GM’s road 
safety chief Richard '*Doc M 
Whitworth. “We have to see 
how each part works to pro- 
tect the passengers. IP Why 
throw away seemingly good 
parts? GM does not want to 
be sued by the Inevitable 
purchaser who might claim 
an accident-causing failure nf 
a part was caused by a previ- 
ous crash test. 

GM reports that it coats 



about 830,000 to conduct a 
crash of this type. About 200 
crash tests are run each year 
at GM alone. 

Car cam panics, are occa- 
sionally able to save money 
hy using the same car for 
more than one crash. This 
Calais, for example, might 
also be used to measure rear- 
end collision damage in a sep- 
arate Lest. Take a dose look 
at the nun on the front of t he 
vehicle on the left. It's a new 
throwaway device shaped Lo 
simulate the front end of a car. 
GM is pro posing the device 
as a standard ram to replace a 
real car in crash tests. Its use 
would produce crash results 
that are uniform because the 
same type ram can be used by 
all automakers. VM 




Crash-testing programs yield plenty of data and even more waste. 
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When the chase goes on for 24 hours, 
only the strong survive. 



BY TONY SWAN. Automotive Editor 
PM Photos by Humphrey Sutton, 
Geoffry Hewitt ana Ron Hussey 




PM Team at Mefson Ledges [I to Editor Swan, Art Director CannPffp Editors 
Frank, Allen, Taylor; Crew Stefan Frank, Nigrt, Handlenwyer Jr. r BJ&sser. 
Handlemeyer Sr.: Chief Mechanic TI sotil Hendenon P Crew chief Sprafka. 



T HERE’S A scene 
in (he “Blues 
Brothers" movie 
(hat illustrates how this 
story began. Dan Akroyd 
f El wood) is explaining to 
John Relushi I Jake I w r hy 
he swapped the band's 
Cadillac for a seedy-look- 
iitg ex-cop car. Address- 
ing Jake in the deliberate 
style one uses with chil- 
dren and half-wits, El- 
wood says, "It’s got cop 
tires, cop shocks and a cop 
motor.” 

In other words, even if 
the car looks like a de- 
struction derby also-ran, 
cop com pon ents automat i- 
cally guarantee that it’s 
gotta be a bullet. 

Think about this for a 
second. If you’re like us. 
you’ve accepted this no- 
tion as an ancient and 
immutable truth of auto- 
motive life, dating almost 
to the dawn of cars in police ivork. 
However hot your ride might be, the 
cops had something hotter. 

This perception was not without 
foundation. The concept of the police 
interceptor special dawned in the 
'30s, but reached its zenith during the 
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heyday of big-inch V8 engines in the 
'50s and ’60s. All the major manufac- 
turers offered special police packages 
that included plenty of extra muscle, 
and some departments specified 
powertrains that tiptoed along the 
edge of race-ready. 



Legendary police units 
evolved during this era. 
The Signal Hill Mercurys, 
near Long Beach, Califor- 
nia. The LAPD 421-eu.- 
in. Pontiacs, The dreaded 
Pennsylvania Turnpike 
Chryslers, booted along 
by 300 series hemis. 

But the question that 
intrigued us was whether 
the police interceptor spe- 
cial continues to be the 
L ire-smokin’ bad hoy of 
days gone by— or has it 
become a car that’s very 
much like its civilian coun- 
terparts. 

We leaned toward the 
latter, and to test our the- 
ory we devised one of the 
toughest road tests ever 
attempted. 

We began hy large Ling 
the hottest police car in 
wide use today. Em- 
ployed as a high-speed 
pursuit unit hy a number 
of state highway patrol organizations, 
the Ford 5.0-liter Mustang is as good 
a performance buy at the fleet sales 
level as it is for the average enthusi- 
ast, Its power-to- 1 weight ratio (in cop 
trim) of 13.5 Ibs./hp gives it an edge 
over all but a handful of cars when it 
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comes to the thrills of the c hase. 

HaLurully, we wanted to see what a 
coin bat -ready police Mustang could 
do, so we uh tained the loan of a cop- 
spec car in California for basic per- 
formance testing (see sidebar). The 
results were what we expected — 0- 
tO-80 in 7- 1 seconds, with a quarter- 
mile time of 1 5. -18 seen tills at &I.32, 

Those numbers aren’t the worst 
we've seen for a 5. 0-liter HO Mus- 
tang, but they aren't the best, either. 
In fact , our own homemade police spe- 
cial was somewhat quicker: 6.8 sec- 
onds O-tu-60, 15.1 seconds at 95,62 
mph fur the quarter. But we're get- 
ting ahead of ourselves here. 

While West Coast Editor Len 
Frank was busy logging performance 
data on the cop-spec Mustang, we de- 
cided to escalate the entire exercise 
by creating a Mustang that would be 
the performance equal of any police 
edition in the country and the endur- 
ance champ of them all. 

In short, we decided to create a 
Mustang capable of running flat-out, 
around the clock, under the most de- 
manding conditions. 

And it was this decision that led us 
to take on a pair of 24 -hour showroom 
stock races, one at Watkins Glen, in 
upstate Hew York, the second at Nel- 
son Ledges, Ohio, where endurance 
racing uf this kind grit its start. 



The 135-mph atM ghiaway spwA at WaEk Ini Glen neeeuitated repealed brake- pad replace- 
ment. which PM i pit crew ultimately managed to complete In tub- 2- minute pit Hops. 



The Saleen connection 

We called our friends at Ford, who 
generously donated an "88 LX hatch- 
back Mustang. Then we sat down and 
took a realistic look at the race dates 
bearing down on us — at that point, 
little more than a month away— and 
realized wq needed help. Even In 
showroom stock racing, where the 
only major modifications to the car 
are safety related— tall cages, fire 
systems and so on— there’s an enor- 
mous amount of preparation. 

After drawing up a list of every- 
thing that would need to Ik- optimized 
to make a decent showing at the Glen, 
we decided to call the most successful 
Mustang racers we knew. And to any- 
one who’s been following the Sports 
Car Club of America Escort Endur- 



ance series recently, that can only 
mean Steve Saleen and the Baleen 
Autosport organization. 

Based in Anaheim, California, 
Saleen is emerging as Ford’s new 
Carroll Shelby. His Saleen Mustang 
street cars, available through select- 
ed Ford dealers, bring out the latent 
grand touring machine that lurks 
within every 5,0-Jit er Mustang. And 
his showroom stock racers reinforce 
the technical credibility of the organi- 
zation. Led by the driving skills of 
Kick Titus and Saleen himself, the 
Baleen Mustangs raced to GT-elass 
honors in the 1987 Escort series. 

Clearly, we could he in no better 
hands. And even though his group has 
its hands full campaigning vehicles in 
two professional series — the SCCA 
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Netoni high tempi, ttiofi straights, poor track tondlMonx, unpredictable- traffic andie-cond- 
ptacc Camaiu kept PM driven and pit crew busy through the race, 




Escort Endurance races and the 
Cuurs Rate truck Challenge— Sateen 
adopted us and agreed to get the car 
real ly lor i= s race campaign. The e-.X- 
eeutiim of l his project was left to 
Howard Comstock, who runs the new 
Sateen shops in Livonia, Michigan. 

We gratefully left the car in How- 
ard's capable hands and turned nur 
energies to logistics and personnel 
The preparations For a 24-hour rare 
resemble nut King so closely as buildup 
fora small invasion. 

First there's equipment to be gath- 
ered. Besides basic hand tools, we 
needed radios, air wrenches, Hour 
jacks, nitrogen bottles, a compressor, 
a generator, an overhead fuel rig r as- 
sorted lights for night pit work, lum- 
ber, a wagon for hauling local small 




freight, fire extinguishers, special 
took for brake changes, engine nil, 
brake fluid, spare wheels, tires, wind- 
shields. brake rotors and brake pads. 
Especially brake pads. 

On the human side of the ledger 
there's the problem of assembling 
enough crew to get you through the 
night T and assembling sufficient food 
and drink to keep everyone happy . 

Stock around the clock 

Wo expected Watkins (JJen to be the 
tougher of the two races, which 
proved to he the case, This w as due in 
some measure to our state of read- 
iness — on t he morning of race day 
Federal Express was still stopping by 
at intervals, bringing us more stuff to 
holt onto l he car, and crew members 



were still learning each other s first 
names — but it was due even more to 
the quality of the field. 

This event was part of 1 he IS-ruce 
Fire static Fi rehawk series, sanc- 
tioned by the International Motor 
Sports Assn, (I MSA). Now in its 
fourth season, t he Ki rehawk scries is 
basically identical in concept Lu the 
rival SCC A series— optimized stock 
cars running in three classes— but 
with two major distinctions. First + 
the series allows unmuffled exhausls h 
lending a more authentic racing 
sound. Second, si.lt Fire hawk competi- 
tors in lj si use Firestone Firehuwk 
tires, which the manufacturer .sup- 
plies at a friendly price. 

When this series Was launched ill 
19W5* it was presumed thal the re- 
striction to a single make of Lire would 
limit sponsorship potential and thus 
give the edge in growth to the SCC'A* 
However, just the opposite seems to 
have occurred. Stimulated by better 
exposure — Firehaw k races are more 
often teamed with real crowd -pm luc- 
ing events anti have also had an edge 
in TV coverage — the iJVfSA series 
regularly draws fields that are twice 
the size of Escort races. 

Winnings Firehawk race of any flu- 
ration requires exceptional driving 
and pit work. Without putting too fine 
a point on it. we didn't expect our de- 
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but. U) end in victory. Our focus was 
more in the area of getting through 
unscathed and sti!) running. 

To this end, Saleen Autosport's 
contribution was invaluable. We got 
the ear off our transporter, noted that 
we had more negative camber on the 
left front than on the right, looked at a 
couple of sparkplugs, changed the oil, 
scratched our heads a little— and ran 
it exactly as delivered. 

We could have done much worse. 
Comstock and crew had given us a 



race car that was easy to drive and 
reasonably fast. Although there were 
a couple other Mustangs in the field 
that were faster— along with a herd of 
Camaros, a couple of Porsehea and a 
very good Nissan 300ZX Turbo — we 
were by no means slowest. By the 
wee small hours of Sunday, the PM 
cop car was nibbling at the edges of 
the Top 10 in the Grand Sports class, 
until a cracked brake rotor cost us 
about 30 minutes. 

At the end of the race, the Musta ng 



was running just as fast as at the 
start, and when the checkered flag 
was displayed we found ourselves 
24th overall and 14th in our class, 
which included 3? cars in all. We were 
credited with 51 1 laps of the beautiful 
3.77-mile Watkins Glen circuit — a lit- 
tle over 1326 miles — and used 22 Fire- 
hawk tires in the process. 

We also learned something that 
could be of value to anyone campaign- 
ing a real police Mustang in a real po- 
lice chase. If the pursuer finds himself 



This Mustang Chases Porsches For A Living 



A nd gatches them. too. its 

hard lo say how many Porsches 
Ihe California Highway Patrol (CHP) 
actually chases with its Mustangs, but 
at Watkins Glen, five of Ihe six (9445) 
Porsches entered Finished behind the 
PMMusiang. 

There are surprisingly few differ- 
ences between the CopStang and its 
civilian LX brother Remember that 



police cars are In constant mol ion— (he 
CHP relire theirs afler abou! 30.000 
miles and usually in two years or less 
The PM Project car is the heavier hatch- 
back, about 200 pounds heavier, slightly 
less rigid , a little c lea ne r aerody nam ica i- 
ly ihan ihe coupe usually used by police 
The Special Service Package (read, 
"police 1 } adds: an air deflector in front of 
the radiator, relocated decklid release 



(solenoid switch). Kevlar drive be I is 
and HDfensloner, reinforced front floor 
pan (under seat area), aircraft-type 
hose clamps, underhood and trunk 
lights, single-key door-lock system, 
healer hose miel restnclor, HD front 
bucket seats, 140-mph calibrated 
speedometer, police special transis- 
torized voltage regulator and 15X7 al- 
loy wheels painted black. 

An engine oil cooler, external auto- 
matic transmission cooler, air condi- 
tioning, cruise control end venous 
power accessories are options. 

The car is very easy lo drive at its lim- 
it, at least until ihe unshaved tires start 
to overheat and chunk The Mustang is 
basically a Strong understeerer, 
though power oversteer can be used to 
balance (he car. Throttle response is 
wonderful, pedal placemen! good, shift 
linkage excellent. 

On rough surfaces, ihe rear wheels 
h ave ! rouble me i ntaming traction Ride 
is surprisingly hard— subjectively 
harder than the racing car. which nev- 
ertheless behaves better in the tran- 
sient response department. Seats are 
low. better lhan expected but not as 
good as the optional Recaros and not 
nearly as good as Our race cars superb 
Flofil racing seal — Lerj Frank 




Editor Frank explains met In of Mustang cop can after Impromptu high-speed run. 
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Contributing Editor M^ymqhn | above | umh 
radio to rday Information! to PM car. Swan 
fright) collects trophy tor the alhedilor 
team's endurance race win at Mellon LetSges. 

in a pursuit that requires repeated 
hard braking — dialing the had guys 
along a mountain road, for example 
— he can fully expect his brakes to 
simply go away within 15 minutes and 
probably less, Watkins Glen is a de- 
manding circuit, and even though all 
four drivers — Contributing Editor 
Rich Taylor, Assistant Auto Editor 
Mike Allen, West Coast Editor Frank 
and the author — tried to minimize 
brake uec. we found ourselves going 
through front pads at an appalling 
rate. 10 sets in all. 

This is by far the w eakest point of 
an otherwise durable car. 

Nelson Ledges revisited 

If regular readers experience a little 
deja ou in connection with this ob- 
scure Ohio place name, it's because 
we've taken you there before. In 
1982, a Popular MECHANics-spon- 
sored Porsche 944 won this event, 
which meant we could do no less. 
Which meant the pressure was on. 

This was the ninth annual renewal 
of the Longest Day of Nelson, and it's 
ironic that the spiritual progenitor of 
an entire class of racing has become 
something of an outlaw race. Al- 
t h ough t he e v t J ht cont imies to be sanc- 
tioned by the SCCA, it's not on the 
Escort Endurance calendar, thanks 
to a problem-plagued race in 1965. 

On the other hand, thanks to the 
tireless efforts of perennial chairper- 
son Anne McHugh, Lhe Longest bay 
is beginning to fatten up its starting 
fields once again — 25 cars this year 
— and the competition for the overall 
win was comparable to what the PM 
team faced last time. 

Perhaps the most intriguing entry 
was a prototype from Cnnsulirr 
Industries, a new concern headquar- 
tered in Florida. Looking like a minia- 
ture IMSA GTP racer, with a 
proposed price of $4 1,000* the mid- 
engined Cons u her wore plastic body 
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panels ov er a tube frame chassis and a 
Shelby /Chrysler 2.2-liter inLercooled 
turbo pow ertrain. 

With abundant pow r er s low curb 
weight (about 2200 pounds) and race- 
car handling, the little Consul ser cap- 
tured pole position with a quickest lap 
of L20.55 (80.6 mph) around the fast 
2,0- mile circuit. 

Next fastest w r as a well-prepared 
IROC-Z Comoro (Dave Weitsenhof, 
Mac DeMere, Roger Marble, Brian 
Goodwin, John Gimbd), qualifying at 
1 ;21.77p with our cop car one-hun- 
dredth of a second behind. Since we'd 
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qualified using the exact driving disci- 
pline w-e intended to use in the race 
— extreme conservatism with the 
brakes — we know we were in the 
hunt. We also felt that our tires for 
this race — 245/50 VR-I6 General 
XF2QG0V radials — would give us an 
additional edge, since they had the en- 
dearing quality of providing uniform 
adhesion right down to the cordft. 

And this is exactly the way it 
played out. The Consumer, with virtu- 
ally zero racing development time* 
encountered problem after problem 
and soldiered backward through the 



field to finish 14th overall, while the 
Camarsi had difficulties with fuel pick- 
up and a leaky rear-differential seal. 
Despite ambient temperatures in the 
105* area^ the Mustang rati cool and 
fast, building a 1-lap lead by the end of 
the first hour. 

By the seventh hour we had a 7-tap 
advantage, but just when it was be- 
ginning to look like a laugher We man- 
aged to inject an element of drama. A 
rogue Lhunderstonu blasted the track 
with lightning bolts and dumped an 
asLonishing volume of water. Our 
Mustang, with your humble narrator 
at the helm, still running on shaved 
tires, encountered a freshly formed 
pool of the wet stud in Nelsons noto- 
rious carousel. The Mustang sudden- 
ly seemed to remember some aquatic 
ancestry and slithered off the course 
like a demented eel, stopping with its 
front wheels on a tire wall. 

Though the car was undamaged, 
extraction consumed six laps, and 
fixing t he consequences of extrac- 
tion — the winch cable destroyed our 
tailpipe mounts — took a couple more. 
But by the end of that same driving 
stint we were back on top, a lead we 
were able to again extend to seven 
laps and then nurse to the end. 

Despite a lengthy caution period 
following the thunderstorm p we cov- 
ered 923 laps — 1846 miles, averaging 
76.9 mph— the second best total dis- 
tance in Longest Day history. We 
consumed only four sets of brake pads 
this Lime around, although Nelson's 
abrasive surface used up 24 of the 
Generals. 

So what did we prove? Well, for one 
thing we'd be w r UUng to match our cop 
car against a real one anytime. Al- 
though Chevy may offer a Caprice po- 
lice package with a 454-cu.-in. truck 
V8 at its heart, fur the time being cop 
cars just ain't what they used to be. 

Now. if only they didn't have those 
radio*; „ . , . m 



f. 







1 





MUSCLE 

MACHINES 

Working up a sweat with 
the latest in fitness technology 

BY RIC H TAYLOR. Contributing Editor 



S T AY1 NG in shape takes on a whole new dimension 
with the latest in computerized fitness machines. 
Instead of the usual haphazard regime of bending 
and stretching exercises half-remembered from 
high school, boot camp and Jane Fonda videos, these fancy 
exercisers can be used to analyze your fitness needs, then 
programmed to put you through a workout custom- 
designed to get you in tune. In addition, bright computer 
graphics lighten the drudgery with videogame displays that 
make exercising both interesting and fun. 

The acknowledged state-of-the-art is the ('yhex 34A, a 
$45,000 2-sealer used by professional sports teams such as 
the N ew York Giants to keep their players at peak perform- 
ance It's compact enough to fit a home spa/workout room, 
though obviously a bit pricey for most families. Heart of the 
340 is an TRM PC-compatible computer with (loppy disk. 30- 
megabyte hard disk and 60-megabyte streamer tape for 
backup institutional use. A Mitsubishi color graphics moni- 
tor handles visual displays — a color dot-matrix printer lets 
you keep a hard copy for future reference. 

The 340 comes preprogrammed with I S different tests for 
shoulders, elbows, wrists, hips, knees and ankles. You can 
measure flexion and extension angles, torque versus speed, 
work fatigue for all muscle groups, and then develop an ex- 
ercise program that will strengthen muscles isokinetically 
for maximum de ve lopmen I w i thou t da mage. 

Both measuix’ment and exercise arc performed by pitting 
your strength against a dynamometer mounted beneath l he 
twin bucket seats. Even the seats are of an advanced de- 
sign, with tilt and fore-aft adjustability, ergonomically cor- 
rect lumbar support and 3-point seatbelts to hold you in 
position during rigorous workouts. 

If the Gybes 340 seems like overkill to you, less expen- 



Comptrf e r-corrtr died Cytoex 3+0 measures 
and exercises IB different hhjmic groups, ft can 
also be programmed for a perioral work out. 



POPULAR MECHANICS* NOVEMBER ITOl 



PM RrrfTTP FT F.fvNLSP, ■: t 



63 




EAGLE PHOTO PKECOff PHOTO U N-VEttAL fVfQ T 0 



MUSCLE MACHINES 



Precof 71 8c simu-lates mountain-climbing 
morion with adjustable steps. 




UnJvCrtaf AerabScyde |lop| h* five 
^programmed excrdte mode*, LED 
display and dip -on pulse fare monitor. 
PrcdOf BT5e [center \ feature 
leriwecumbenr seating position for g rearer 
elfkderny arwj digital readout with calorie 
ergomeief. Eagle Upper Body Exerciser 
[above] strengthens arms, shoulders and 
di«t with hand-cranked pedals; eye-level 
Instruments rnorritor work rate. 




sive, Jess elaborate home exercisers 
still offer high-tech ergonomics and 
computer controls. Most are compact 
enough to fit i;n your ted r tiom N base- 
ment or den and can easily become a 
part of your daily exercise routine. 

Our favorite is the Liferower t a 
stylish sliding-seat rowing machine. 
You face a 13-in. CRT, on which 
color graphics depict your own 
rowing scull and a pace boat. In- 
side the bos is a cable drum dyna- 
mometer, adjustable for resistance. 

At the starting gun, you start row- 
ing to the splash of your oars in the 
water, the shouts of your coach, and 
the cheers of the crowd lining the 
course. The race is graphically de- 
picted on the screen, until you cross 
the finish line. On-screen graphics 
keep track of your strokes-per- 
nimute, distance traveled , race 
time remaining and calories 
burned -per- hour, It's aa much 
fun as any videogame, plus you're 
forced to race through your 
workout — motivated to beat 
that pace boat. The psycholo- 
gy is simple, but it keeps vou 
exercising. 

Universal Gym Equip- 
ment's Aerobieycle brings 
similar electronic monitoring 
to the stationary hi cycle. A 
digital display at the han- 
dlebars includes a timer, 
work-load level adjuster, 
pedal speedometer, ^ 

odometer, pulse-rate * * 

monitor and calories 1 

burned-per- 

hotir 



meter- 

You can choose _ 

from five pre- 

programmed 

exerciser, in- ^ 

chiding a hteailv ' 

uphill climb, rolling V 
hills, a target pulse-rate, constant 
rpm and a standardized YMCA fit- 
ness test adjusted for age and sex. 

A more compact exereyde is the 
Precor bite, which consists of a pad- 
ded seal on a frame, with adjustable 
pedals mounted to give you a recum- 
bent seating position that's said to be 
more efficient than the traditional 
upright bicycle. An electronic LED 
panel mounted between the pedals 
measures time, distance, rpm and cal- 
ories burned -per -hour. Of course, 
pedal effort is adjustable. 

The matching Precor 7l8e Fitness 



Climber duplicates a 
mountain -climbing motion with ad- 
justable resistance on alternating 
step pads. The computerized digital 
instrument panel between the hand- 
grips measures distance, time and 
steps- per- minim?. Like the Precor 
Mlfte, this simple exerciser is nominal- 
ly priced, particularly compared to 
some of the higher-tech competition. 
And most athletes can relate to the 
benefits of running stairs. 

Many fitness experts consider 
cross-country skiing to be the best 
total -body aerobic exercise there is. 
You can't work on specific muscle 
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Inside A Fitness Tool 



POW£ft 
MODULE 
AND FUSE 
MSfMflLY 



MAGNffPC 
PARTICLE fiRAkE 




1 I W POWER 
TJ7AIV5FGRMEI? 



Llfefosvef combines cable-operated 
nywtael wtth eerier graphics computer ED make routing 
more like a videogame than hard work. 



groups as you can with more single- 
purpose machines, but for an all- 
round workout, cross-country skiing 
— simulated or for real — does the job 
better than almost anything else. 
NordieTraek pioneered thecross- 
counlp- exe rases. Now there's a com- 
puterized version of the traditional 
cross-country device, the Precor 
F>lbe. Th is has the usuat sliding tracks 
for your feet and pull-tables for your 
hands, hut with the addition of an ad- 
justable flywheel to change resist- 
ance and a computerized control 
panel. Digital instruments measure 
distance, time and pace, helping you 
keep track of the amount of exercise 
you're getting. 

For building upper body strength, 
we like the Eagle Upper Body Exer- 
ciser. The UBE is a vertical station- 
ary bicycle designed to be pedaled by 
hand, while you sit in an adjustable 
bucket seat. A digital gauge at eye 
level shames you into working at max- 
imum effort. which of course b adjust- 
able depending on whether you're 
built iike Hulk Hogan or Dr. Ruth. 

Universal Gym Equipment also 
makes the Tredex, a computerized 
treadmill that matches the Aernbicy- 
etc. The running belt can be adjusted 
for speed from 1 to 10 mph h and the 
digital display keeps track of time, 
distance and your pace in either miles 
or kilometers. Place your hand near 
the top of the control console, and 
you'll break a photocell beam that 



Precof SISe 1$ an anodized aluminum cross- 
country skiing machine with adjustable fly- 
WtWel and digital dashboard. 

stops the running surface in case of 
emergency. Tredex is a clear advan- 
tage for people with limited time and 
opportunity to run outdoors. 

Having a computer screen on your 
fitness machine won't make your mus- 
cles any bigger or your heart pump 
more. But the computer can make it 
more fun to exercise , so you 11 have an 
incentive to exercise more often. The 
digital readout will give you more in- 
formation, so you can measure your 
progress and create the exercise pro- 
gram you need. The latest round of 
high-tech fitness machines have all 
been designed for maximum exercise 



Computerized Xredex treadmill has polyeth- 
ylene housing. 1- to TO-mph vwlabJe-jpeed 
rubber runni ng surface, digital control. 

efficiency without strain or injury. 
And that makes them the most attrac- 
tive thing to happen to fitness since, 
well ■ . . Jane Fonda. W 



Fitness Machine Sources 

■ Cybri, 2100 Smitlitown Ay*,, Rnnkiitil^mn. 
KYllTO.tfiejSte-MQO 

■ Eiflc. P- 0 . Onx WOH, Rankankatru. NY 117 ?S. 

Ml Life Fitness &6UI Jenin imo Ftd , Irvine, CA 
SCTJNpWUJIBUKff 

■ PrHsror. from The Sharper Enui^e. Gift DavLiSL. 
Sah FranH^, € A « III . iflttKI 344-4 -144 

■ Uni vernal Gym Equipmunt, F.O. Box I'i70„ Cvr 
d&r KapUia, lA .MNOG, 563 - 7 BOI 

■ NdnlifTraek, 141 JanaLlmn Blvri K . , rtias ka . 
MN&KiB.fflnn 
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SPORTS SCIENCE 



The Mechanics Of 




ft's football's most exciting play. But also an intricate combination of 
spin-stabifized ballistics and aerodynamic lift* 



BY JOHN BAKKE 
FM Illustration by EdVafigursky 




F OOTBALL MAY BE a game 
of inches, but a long pass, 
"the bomb/" takes them by 
the thousand, breaking the 
sport’s ground-attack pattern in a 
single long-distance gambit. It's foot- 
ball’s slam dunk, its home run. Noth- 
ing else can accomplish so much so 
quickly , or with so much excitement. 

Part of the play's drama is its all-or- 
nothing style, but those who know 
best insist the bomb is more craft than 
crapshoot. Indeed, its success relies 
on timing and coordination from the 
players, as well as the smooth and ac- 
curate lofting of a ball not particularly 
suited to easy flight. 



Field-level logistics 

For the football strategist, precise 
timing is the key. 

M It ? s far more important than arm 
strength/' says Don Shnla h coach of 
the National Football League’s Miami 
Dolphins, 

The play's development can actual- 
ly be faster than passing plays cover- 
ing less distance. With the need for 
quickness, the quarterback custom- 
arily drops back only five steps, in- 
stead of the usual seven. In that time 
— just 3 to 4 seconds — the receiver 
has moved down fie Id 10 or 15 yards 
and is just coming alongside the play- 
er defending him. 

The play is at its crucial moment in 
two regards. 
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PRINCIPLES OF 
PIGSKIN AERODYNAMICS 
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of attack r*mtv* to trajertoiy along Its 
entire flight path. 



First, the receiver m\i*t have got- 
ten in position to move past his de- 
fender and stay ahead of him the rest 
of the way. If he hasn't p the critical 
timing is destroyed* If he has, the rest 
of the play is an all-out Sprint for an- 
other 30 or 35 yards where, if all gees 
well, the ball will be waiting for him. 

Second, the pass itself must be 
launched to near perfection, possibly 
with defenders closing in. The quar- 
terback must threw to a spot some 50 
yards away* where the intended re- 
cipient will not be for another 4 or 5 
seconds. The margin of error may 
only be I yard in either direction. 

Quarterback Dan Marino is one rea- 
son why Shu la's Dolphins led the 
NFL last year with an average of 
nearly 260 passing yards per game. 
As much as anyone, he appreciates 



the coordination that's involved. 

"I -ike any pacing pattern, timing 
is essential/ 1 says Marino, who holds 
the NFL record for most touchdown 
passes in a season: 4ft in I &H4. 

A^ d e ti cate a feat a* i t seems on the 
Held, throwing an accurate bomb is 
even more remarkable when consid- 
ered in a mechanical context- Spin, 
angle of attack, trajectory and veloci- 
ty all combine to bring a football into 
the hands of its intended receiver. 

Pigskin ballistics 

The most significant consideration in 
a foot ball'? flight is also the most ob- 
vious — its shape. A football can pres- 
ent many different profiles to the air it 
sails through, varying considerably 
the forces governing its flight, 

fci Aerodynamically, a football its a 
very unstable object/ 1 says Professor 
Pasquaie Sforza, head of the Aero- 



space Engineering Department at 
Polytechnic University of New York. 
M Baseballs and other spheres are very 
s impte by compari son, 1 1 
The fundamental effect of its oblong 
shape is a lack of stability and the re- 
sulting need for spin, which creates a 
steadying gyroscopic effect. 

To throw a good spiral, regardless 
of desired distance, the quarterback 
must spin the ball around an axis that 
runs lengthwise through the center of 
the ball. If the spin axis is off K the pass 
will assume a drag-inducing wobble - 
Assuming perfect spin, a football's 
angle of attack can still vary — that is h 
the position of its nose in relation to 
the trajectory h w r hich is the same as 
the path traveled by the ball's center 
of gravity. 

If the ball is at a positive angle of 
attack, with the nose above the direc- 
tion of flight, air forcing its way over 
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FOOTBALL PHYSICS 



THE MECHANICS Of THE BOMB 
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The angle of the spin axis relative to trajectory widens. In the 
later stages pF flight causing the hall to tumble- 
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PATH TO COMPLETION 



A trot bomb maintains in 10' angle of attack lor the 
entire length of the Qfl's intended flight path. 
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namkists think it might occur in the 
range of 40 to 45 mph. 

The skill factor 

Here too, the gyroscopic phenomenon 
brought about by the spin comes into 
play. Beyond basic stabilization, it 
acts to maintain and self-correct the 
bait’# orientation. Consider a rising 
pass, its nose pointed upward and its 
spin axis aligned ideally with the tra- 
jectory. As it ascends, reaches its 
apex and starts to descend, the nose 
slowly continues to tip forward and 
ultimately points downward because 
— in the same way that a gyroscope 
resists disruption, or a top returns to 
its upright position when slightly dis- 
turbed — the football’s spin acts to 
keep the spin axis and trajectory 
aligned, maintaining maximum lift 
and minimal aerodynamic drag. 

Not all passes gracefully turn over 
in this way, though. The ones that 
don’t tend to be launched at high-tra- 
jectory angles and with overly posi- 
tive angles of attack. The gyroscopic 
effect keeps the spin axis in a constant 
angle of inclination and on descent the 
ball will assume an even greater angle 
of attack. With a far greater lift and 
torque than in an ideal orientation, 
the result is precession, or a wob- 
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Drag decreases with Forger prtjmllB like 
bullets and spinning football*. 

bling, of the football’s spin axis. 
Nonetheless, a great quarterback 
might very well instinctively use fac- 
tors such as angle of attack to control 
the ball’s flight. 

“These are things we might meas- 
ure after a quarterback has developed 
his particular technique through trial 
ami error,” says Sforza. ‘For a great 
quarterback, minor adjustments in 
headwinds or tailwinds or cross- 
winds. or getting a little extra hang 
time by Using a slightly greater post- 

r f’ ltri.w j n n; to pwflg 12$) 



PASS INTERFERENCE 



and under the ball will give it some 
lift, much like an airplane wing. 

Dragging rights 

When air passes over any object, 
there is always some drag. For a foot- 
ball, the coefficient of drag can vary. 
From studies of a rotating projectile 
in axial flow (spinning the same way a 
football does) one might conclude that 
the drag coefficient would decrease 
with the speed of the spiral. Unfortu- 
nately for the quarterback, though, 
the spin would likely have to be well 
over 1000 revolutions per minute, 
whereas the typical good pass is only 
in the range of about f>00 rpm. 

Velocity is a different story, The 
faster the ball travels, the lower the 
coefficient of drag. Curiously, for a 
sphere there is one range where the 
drag coefficient drops considerably 
with only a slight increase in velocity , 
so throwing just a touch harder will 
mean far less deceleration due to 
drag. F ora football, there is no data to 
support a similar effect. But aerody- 
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STEREO EQUIPMENT 



MUSIC 



NOT TOO LONG AGO, headphone listeners were 
confined to the homo, tethered to their stereo systems In 
a length of wire. A pillow or » piiirofhimds was mandatory 
equipment, propped behind the head It* alleviate the Wei phi of 

/ the 'phones -especially during lung listening sessions. 
Today's headphone listener is mure likely to he jugging than 
sitting. With the arrival of Walkman- type portables, music 
appreciation became a movable least, and lightweight headsets 
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New stereo headphones 
use infrared fight to eliminate 
that umbilical cord to the hi-fi. 



BY FRANK VJZARD, Contributing Editor 
PM Photos by Alan Zenreich 




MUSIC FOR ONE 

alleviated the pain in the neck. But 
even if you're Mening to your home 
stereo system, your freedom of move- 
ment needn't be restricted by the 
headphone's leash. The latest models 
taring you the melody on a beam of in- 
frared light. 

The recent development of infra- 
red, cordless headphones Is dearly 
revolutionary (see sidebar, Dancing 
On A Lighlbeam' 1 ), Less obvious is 
the revolution occurring in all head- 
phones, including traditional wired 
models. As many joggers already 
have noticed, headphones are smaller 
and lighter than ever. More impor- 
tantly, today's headphones sound 
better than ever, despite their new- 
found sveltness. 

The improvement in dynamic head- 
phones is marie jjnssible by the use of 
more advanced materials. The most 
significant change has been the switch 
to samarium cobalt magnets from the 
ferrite- and -ceramic magnets used 
previously. Samarium cobalt— a rare- 
earth compound — provides a higher 
magnetic-field strength than ferro- 
ceramic magnets of the same weight. 
This means designers can use a small- 
er, lighter magnet to achieve Lhe 
same — or better — results. 

Additionally, samarium cobalt 
magnets are more energy-efficient. 
Headphones using samarium cobalt 
magnets require less current to 
drive — a real benefit for battery-op- 
erated products such 
as personal ster- 
eos. The small 
amount of electri- 
cal current used by a 
eat I phone travels through 
a voice coil made from copper wire 
that is thinner than a human hair. The 
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current magnetises the voice coil, 
which is alternately drawn toward 
and repelled by the magnet. This pis- 
ton- like motion excites a diaphragm 
to produce sound. 

The motion of Lhs voice coil takes 
place in an extremely narrow slot 
called Lhe air gap. The smaller the air 
gap, the greater the efficiency of the 
headphones. Used in conjunction 
with a samarium cobalt magnet, a 
headphone with a narrow air gap is 
capable of producing very high sound - 
pressure levels. The samarium cobalt 
magnet is usually surrounded by a 
yoke of soft iron particles that help 
conduct the magnetic flow. The voice 
coil generally floats between the mag- 
net and Lhe yoke. 

The other critical element in a head- 
phone is the diaphragm— a disc of 
strong but pliant material, such as 
Mylar, that performs the same role as 
the driver cone in a loudspeaker. 



Naeyi lPfH-12 10 transmitter/ 
headphone package j U20| worked 
fine for TV and stereo FM radio. 



The motion imparted by the voice 
coil is manipulated across the dia- 
phragm to produce a w ide range of 
frequencies, from the lowest bass to 
the highest treble notes. A variety of 
dampening filters and variously 
shaped acoustical cavities help the 
relatively small diaphragm to pro- 
duce this range of sounds. The domed 
shape of the diaphragm prevents it 
from breaking up when reproducing 
h igh fret jue ncies , M ea 1 \ w bile, the d ia- 
phragm must be softly suspended 
within the headphone — able to move 
freely so it can reproduce the large 
amplitudes demanded by low' bass 
frequencies. 

Dynamic headphones full into two 
design types, either open or closed 
systems. Open-system headphones 
those that do not totally surround and 
enclose lhe ear^ are by necessity de- 
signed to maximize Lhe diaphragm's 
ability to reproduce low frequencies. 
This is because bass notes are the 
most likely to sl ip out of open, light- 
weight headphones. 

Open headphones benefit from 
their intimate contact with the car 
cavity. The closer a headphone is to 
your ear, Lhe greater is the perception 
of loudness, 

A closed-system headphone is 
probably best for critical listening, if 
only because of its ability to shul out 
external noise. This is accomplished 
by the padded collar that surrounds 
and envelops the ear. From a manu- 
facturing standpoint, closed head- 
phones are easier to make because 
there isn't the same need to maximize 
Lhe diaphragm's low-frequency capa- 
bility, Bass notes don't escape 
through the padded surrounds of a 
closed headphone. 

The trade-off from u user's stand- 
point is weight, because dosed mod 
els generally weigh more than open 
ones. F or sustained headphone listen- 
ing, an open headphone might be 
more comfortable. 

If your listening environment is 
quiet to begin with, an open head- 
phone using samarium cobalt mag- 
nets probably will offer as much satis- 
faction aE a closed model. 

Most dynamic models sell for well 
under $10(1 with rare exceptions ex- 
ceeding $200. With abnul 30 major 
manufacturers supplying multiple 
models, there are more than enough 
headphones from which to choose. 
The wide variety of choice is an ad- 
vantage to potential huyers t because 
headphone listening is a subjective 
experience. Unlike other audio com- 
ponents, there are no concrete specifi- 
cations that provide a technical basis 
for comparison. 
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Once you've found the headphone 
that suits your ears, you'll find that 
headphone listening has a character 
all its own. While loudspeakers seem 
to disseminate sound from a definite 
point in the room, music heard 
through headphones seems to ema- 
nate from a point just above your 
head, enveloping you to some extent. 
This effect occurs because the music is 
not being affected by the absorptive 
or reflective sonic characteristics of 
your listening room. 

Lastly, of course, headphones can 
create a private space anywhere, 
indoors or out. You can plug a head- 
phone into portable nr home equip- 
ment, creating a private listening 
environment where you live — and a 
quid environment for those with 
whom you live. If the headphone is 
cordless, you've got mobility, too. TO 
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Dancing On A Lightbeam: Cordless Headphones 



T WIST AND TURN, dance around the room, do hand- 
stands and somersaults— l hers 's no wire to rein you in 
The freedom of movement afforded by cordless headphones 
will make 1 hem welcome m many homes, Mow, you can have 
musical accompaniment while you vacuum the rug or repair 
the vacuum, without fear of entanglement, 

Cordless phones have been around for some years in Eu- 
rope a nd J a pan, but the se models work on radio I r equ encies , 
which our Federal Communications Commission frowns 
upon for residential use. Accordingly, the current crop of 
cordless models transmits the music using infrared (IR) light 
as a carrier AH hough different manufacturers might add a 
proprietary Iwisl to the technology, in general, SR head- 
phones work like this. The 2-part package includes a trans- 
mitter and a headset fined wrto a receiver TheIR transmitter, 
powered by AC. plugs into any sound source (hi-fi system 
TV, portable stereo) equipped with a headphone jack. The 
left and righl stereo channels are converted into two discrele 
earner frequencies, compressed, multiplexed and transmit- 
ted as an IR light wave. At the headphone end, a built-in pho- 
to receptor snatches the beam, the multiplexed signal Is con- 
verted back lo left and right channels, decompressed and 
routed to the appropriate ear as electrical signals. A 9- volt 
bbtte ry stowed in the headsei powers all she decoding circuit- 
ry and amplifies ihe musical signal 
Like the illumination Irom a bare lightbulb, the I fl signal 
spreads throughout the listening room, even bouncing off re- 
flective surfaces. Like all light too, IR diffuses over distance, 
can't turn corners or penetrate through walls. Generally* 
though, you can oxpeci a strong, clear signal as far as 35 ft. 
From the transmitter. We say generally because, although IR 
is immune to electrical interference, bright sunlight o* even a 
biaimg fireplace contain enough IR to cause asnafwackle- 
and-pop in your ears. In mis insiance, you con adjust the vol- 
ume with Iho controls built into the 'phones while you scram- 
ble to d raw tee bli nds o r bank toe llamas. 

Infrared cordless headphones oFfer a level o! convenience 
that's obvious. Their marginally extra weight, owing lo !he 
battery and receiver circuitry, is easy enough to bear given 
the already I ig tit weight gf She phones themselves. The inno- 
vaiion seemed loo good to be true, -so we began to wonder 
about the level of performance 1 hey could offer. 



Accordingly, we picked three representative models for an 
aara-on test the Sannhetear ST HD I 234 ($570), ihe Koss 
Ko^dless JCK 200 ($160), and Ihe Nady IRH-21 0 ($120) We 
also tried some nonsiereo wireless models in the S50 So S7G 
range, sold under a variety of names through mail-order and 
retail outlets. Our evaluations determined that. 

■ Though quite good, [he some quality of wireless phones 
Falls a bil short of their wired brethren in the same price range. 

■ In IR technology, you gel what you pay for. 

For the record, we conducted our evaluations with (out 
sound sources: digital audio compact disc; commercially du- 
plicated, analog Dolby-B cassettes; stereo FM radio and 
monaural TV broadcasts. In general, all of tea 'phonos han- 
dled the less-demanding TV adequately. The under- $70 
mono models are nol designed lo do much more, despite 
their inclusion of a psuedo-stereo switch, We'll leave it at that 

Not suf prisi n g ly p the 5570 Se n n he Iser sy stem m a n ag ed al I 
the tougher hurdles with aplomb. CD sound was simply gk 
cellent. The company's proprietary HiDyn circuitry lived up la 
its billing as being able to improve ihe signai-to-noise ratio ol 
wireless infrared transmission This is cnlical (or CD listen- 
mg, as digital material has virtually no background noise. Any 
noise from Ihe IR transmission will deiract From the muse. 

At Si 60, the Koss JCK. 200 matched the Sennheiser sys- 
tem m every category but CD listening. The digital material 
si ill sounded quite good through the Koss gear— bui back- 
ground noise from the transmission was audible At its price, 
though, the JCK '200 offers Ihe besl value in our group. 

N ady ' s I R H-2 1 0 was quite good on FM , f a i r with cassettes , 
bui nol quite up ig Ihe task of delivering CD sound with Ihe 
clearness it menis. We also found ihe Nady system to have 
loss range than tee others, and lo be more prone to interfer- 
ence, Like the Sennheiser and Koss phones, the Nady is a 
closed system. so external noise was not a factor- 

AiShgugh the mod e I s we evaluated contain their receiving 
apparatus, decoding drcuiiry and power supply in ihe head- 
set, other IR cordless ’phones oul board this cargo. The elec- 
tronics is packaged in a small module that clips onto a belt or 
pock el, enabling you to plug in ihe headset ol your choree. 
This means you'-re back to the umbilical cord— but only be- 
tween your ears and Ihe portable module. And, you can use 
lighter open-system phones.— F V. 
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GOOD 

GYRATIONS 

After years of questionable safety, new designs and an emphasis 
on training have created a renaissance in gyroplane flight 



BY BUDD DAVISSON 



W HAT A VIEW! 

E) Mirage Dry Lake spread 
out Eta far as the eye could Bee. 
The machine I was astraddle 
weu invisible except for the control stick in 
my hand and a few scant pieces of aluminum 
sticking up between my feet 1 was strand- 
ed in the air likaa genie without a carpet. 

The surrealism of the entire adventure 
was so complete that J had forgotten I was a 
confirmed acrophcbic and should have been 
scared to death. I also forgot I was Hying a 
machine I had vowed never to fly — a gyro- 
plane. 



But never is a long time, and bl«rtio| 

”o- 

phobia and common sense be damned . This 



along with the desert beneath my feet 
could see [ had made the right choice. Aero 

•be 



was realty fun— a sensation that conflicted 
sharply wiLh all my expectations. 

The gyroplane has hod to carry its share 
of criticism in recent years, the result of a 
safety record that, at one time, generated 
accident and fatality statistics that would 
have given Evel Kitievel’s insurance agent 
heartburn. But, the gyro's image is chang- 
ing. and that's w hat put me on this 3-dimen- 
sional rotoscooter, grinning like a loon as 
lake dust caked my front teeth. 



The new wave 

I hml come to El Mij 



l hud come to El Mirage to investigate both 
Lhe notoriety— and the lure — of the gyro- 
plane I n the past five years, the gyroplane 
has seen amazing strides in public accept- 



ance, most of it due to a growing rccogni* 
tion that nruner training is vital to 
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Jim McCinchefi and Him Shaw's \Hncf Ryder | left] 
represents th? drainatlcJily cfwtgtng face of 
gyroplane flight, Pflat 0 entirely ermlos^ m the 
ntOntKPque composite Fmeiagc powered hy a 
Rena* 537 65-hp wafer-cooted engine. Air 
Command (above) uim a composite fairing to 
dampen wind blast 
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GOOD GYRATIONS 

gyroplane wifely and enjoyment. 
Also, w hile the gyroplane's stark, 
hare-bones design has always been in- 
tended to fly low arid slow, we're ntnv 
seeing more sophisticated, more 
st ream lined spinoff*. Air Command, 
baaed in J liberty. .Missouri, offers pi- 
lot pmis for its single- place machines 
ipriced around full boil-on 

fairings that dampe n wind blast. 

Air Command, as well as Ken Brock 
am 1 other gyromakers, also offer a full 
2-plaw powered gyi^o in their product 
line ( roughly $7<>fK0 thalV crucial to the 
new emphasis on t raining, 

Jim McCutchen and Kurt Shaw's 
Wind Ryder, made in Broomfield, 
Colorado, has given the basic gyro- 
plane a real .lames Rond look by re- 
placing the traditional aluminum lawn 
chair- type frame with a full monu- 
cor [Ur, fiberglass composite fuselage. 
The sleek design and high-tech engi- 
neering give the 313,500 Wind Ryder 
a sea-level cruising speed approach- 
ing 100 mph. and a standard maxi- 
mum altitude of 10,000 A. 

The usual power plant — as I found 
on the Brock KB series that I piloted 
at El Mirage — is the McCullough 
drone engine, a -1-cylinder, 90- hp 2- 
strokc, Volkswagen conversions are 
also used, but a serious weight penal- 
ty must be paid, and weight is clearly 
the gyroplane’s worst enemy, In- 
creasingly, the 65-hp liquid-cooled 
Rotax 2-stroke is gaining favor. 



Focus On A 

Flying Machine 



LIFT DISC 



Gyro-Junkie 



Up, up and away 

VVTiUfe this gyroplane renaissance tan 
be found in certain enthusiastic pock- 
ets nationwide, the soul of these ma- 
chines may be located at El Mirage, 
where Ken Brock preaches the new 
re li gi on of gyropl me i nstruct ion . 

In the past, the simplicity of the 
machine and iu* ability to use relative- 
ly short Helds, made it fair game for 
id venturesome individuals who actu- 
ally believed some of the early H fly it 
from your backyard without a license’' 
advertising. 
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Ken Brcrtk flying high aver El Mirage Dry Lake, 

It is amazing how otherwise sen Bi- 
ble people would climb into a machine 
that is f like all flying machines, de- 
signed specifically to take them high 
enough to kill them. 

AU of that has begu n to change. The 
Popular Rotocraft Assn, > which ads 
as rotordom's collective conscious, in- 
sists LhaL training is essential to the 
contin ue<l ex istence of the breed , Ken 
Brock, a gyroplane pioneer and a ma- 
jor gyroplane manufacturer, dearly 
agrees Dennis Fetters of Air Com- 
mand, a new arrival to the gyroplane 
field, bases his sales pitch on the same 
thing: "Safety comes through train- 
ing/' Still, while the training that 
Brock and Fetters offer is important, 
it's not officially sanctioned by the 
FA A, The only firm that offers FAA- 
recogntaed gyroplane training is Far- 
rington Aircraft Corp. in Paducah, 
Kentucky, 

Legal ly , i f a gym pi ane w e ighs more 
t han 264 pounds, and most do„ it must 
be licensed by the FA A and carry an 
"N" number. All a pilot needs to fly it 
is a student pilot’s license endorsed 
for solo in that particular machine by a 
certified (light instructor. That auto- 
matically says the pilot-to-be must 
get a physical from an FA A medical 
examiner (usually a local doctor) and 
u rider go s u flfic Eent trai ni ng to sob. 

If an individual is already a licensed 
pilot, he theoretically can fly the ex- 
perimental gyroplane with only a ver- 
bal check out. That could be a serious 
mistake, though, as I found out in the 
dry heat of El Mirage. Although expe- 
rienced i n a reasonable variety of air- 

A propeller puihei the gyroplane forward, 
causing the un powered rdlqw blades to 
rotate and produce aerodynam k lift. The 
plloT changes th^ angle <?T the rotor 
bidden to control the- aircrafts direct Jon. 
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planes , Lhe gyroplane had a few sur- 
prises in store for me, and I was glad 
to be getting dual training from an ex- 
pert Hke Ken Brock. 

Fly by disc 

The aerodynamics of the gyroplane 
fall somewhere betw een those of a 
regular airplane and a tumbleweed. 
The helicopter is a very, very distant 
cousin. Two things differentiate a gy- 
roplane from a helicopter: First, the 
pilot has no direct control over the ro- 
tor blades other than changing the 
angle of the blades and thereby the 
angle of the “lift disc" that the rotat- 
ing blades form in the air; and, sec- 
ond. the rotors have no power driving 
them. The gyro depends entirely on 
the forward thrust generated by the 
pusher propeller to keep the rotors 
turning, thus generating lift. 

The rotor actually is nothing more 
than a long, high-aspect ratio wing, 
pivoted in the middle. As it spins, it 
generates lift. As its disc is tilted one 
way or the other, that lift pulls the 
machine in the desired direction. 

Blit the gyro does have two eh&rac- 
teristiCS that are unique, And that's 
where proper training comes in. 

Because the pilot es suspended from 
the middle of whni is essentially a 
bent bow (the rotor), it is entirely pos- 
sible to overcontrol pitch and get a Pi- 
lot Induced Oscillation, or PlO. A PIO 
will send a pilot bouncing up and down 
in the middle of the disc. If he lets go 
of the stick at that point , the gyro wil] 
almost immediately clamp out the 
oscillation, but most beginning gyro 
pilots aren't smart enough to let the 
machine sort itself out. Instead, they 
try to fight the oscillation and are al- 
most always 180° out of phase. 

The second characteristic unique to 
gyru planes is the truly prodigious 
drag the aircraft am create with only 
a few degrees change in angle of at- 
tack. On takeoff, for instance, the 
trick is lo keep the machine balanced 
on its main gear, keeping the nose 
wheel barely clear of the runw ay. At 
that attitude the machine will levitate 
on its own. However, increase the an- 
gle just a few degrees more and the 
lift vector is angled backward, pro- 
ducing a sizable increase in drag. If 
kept in this nose-up, high -drag atti- 
tude, the engine won't be able to over- 
come the drag and the gyro will most 
likely stay on the ground — as you run 
out of runway. 

The incredible drag buildup is the 
most startling aspect of the gyro and 
Ken Brock has built his training pro- 
gram around recognizing proper atti- 
tude, thereby directly controlling the 
lift/drag relationship. He spent a lot of 




lime hammering that relationship 
home to me. 



Air Command's 2 -pi Ate 
machine has become 
a ideal tool In 
gyroplane safety. 



Desert dry run 

Brock's training ground is h private 
airport ontheedgeof El Mir<ngu about 
25 miles east of Palmdale, California. 
The runway is for normal airplanes 
While the lake is hi* own gyro training 
ground. For instruction he uses a 2- 
placc, engindess gyro tethered to a 
Ford statinhwagnn that h:is obviously 
seen thousand* of passes up and down 
the lake. The Ford prof luces the for- 
ward motion that eventually lifts the 
glider off the lake bed, giving the neo- 
phyte his first taste of gyro (light with 
Ken Brock strapped next to him. 

The advantages of the towed glider 
concept work well _ 
with the seemingly ^ 

limitless surface A I -^MAw 



Counterclockwise from top: A simplified 
I nsT I umt-n [ pdni'F gives oper at or com pa si 

heading, air speed, aftilude and fuel 
remaining. Pilot nests often double as foef 
tanks Twin 6 gallon tanks emend 1 range 
for cftrti-cENinTiy Travel. Rotor blade 
prerotator engages roiorhead gear. 
Power comes bain flexible cable turned 
by contact wheel on crankcase extension. 
HoFt cage adds safety and weight 
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of the Like bed. In the course of a sin- 
gle 6-tnile-long pass. we made a* 
many as a dozen takeoffs and land- 
ings, with Brock demonstrating or re- 
questing certain maneuvers. 

The first challenge was feeling the 
proper rpjn for the rotors. It is 
entirely possible to get too much For- 
ward speed for the amount of rota- 
tion, which overloads them and 
causes them to flap. If that happens, 
you have to kill the power and return 
to square one. That is one reason the 
"prerotator” option is so popular on 
homebuUt gyroplane kits. A simple 
rotating cable powered off a crank- 
case extension, which is clutched to a 



problem with new gyro pilots, so he 
has a favorite exercise for neophytes. 
He yelled at me to keep it right behind 
the station wagon and hold altitude. 
Then he suddenly lunged out one side 
of the machine, hanging his body as 
far out as possible. Naturally, the 
gyro tried to follow, and only & 
healthy dose of side stick kept us 
vaguely in the middle. Then he just as 
suddenly came back into the center, 
forcing me to correct in the other di- 
rection. This went on for several ti- 
lth le passes while I tried to take off 
and land, with Ken literally leaping all 
over the fragile gyroplane, causing it 
to heave and buck. 




A lowed unpewefHl machine glwts beginning pll&ti ftrst dues In gyro dynamics. 



drive mechanism on the rotor head. 
This imparts enough rpm to Lhe rotor 
before the gyroplane starts mo v ing to 
shorten take off runs dramatically, al- 
leviating the problem of matching ma- 
chine speed to rotor speed. 

Flying free 

The first liftoff is a gas. And also a re- 
lief, since it gets the glider up out of 
the dust cloud created by the training 
wagon. I was amazed to find that the 
machine flew like a real airplane. In 
fact, although its response is a little 
faster, J could have been flying a na- 
ked Aeronca Champ. Or flying a 
Champ naked, since that is the best 
description of being 30 ft. high with no 
visible means of support. 

Brock Bays overcontrol is often a 



Show time 

Later, Brock rolled out his well- 
known black air show machine and 
checked me out on the controls. Ins 
minute or two, l realized he wanted 
me to solo his pride and joy. He didn’t 
look worried. But I did. 

He jumped into the Brock Gyro- 
Ford and drove alongside me, signal- 
ing with his hands — more power, less 
attitude, and so on. It was easy to look 
over and do his bidding, We ran up 
and down the lake, with me balancing 
the black gyro on its main gear, get- 
ting a feel for the proper attitude. 

That first solo liftoff gave me none 
of the apprehension J had expected. 
In fact, after bouncing across the Lake 
bed for miles, it was an absolute joy. 
Once off the ground, both machine 



and pilot felt much more at home and 
strict attention was paid to keeping 
the nose attitude down to let the 
speed build. If the nose is kept a little 
too high, the airplane will fly on the 
engine, but if it quits, the forward 
speed will diminish, and pilot and 
machine will very quickly arrive at 
ground zero. If the attitude is right 
and the speed is up, the engine can 
quit and the pilot only has to lower the 
nose to land normally. 

Bring It home 

The best way to describe landing a 
gyroplane is to visualize a large hawk 
binding on a fence past. The nose is 
kept down until reasonably close to 
the ground, and then brought up 
gradually, trying to time the drag 
buildup to the rate of closure with the 
ground. After only a few landings, it 
became second nature to come swoop- 
ing down, like the aforementioned 
hawk, sticking the landing gear to the 
ground at the bottom of a gentle arc 
like a pair of talons. Made with power- 
off, that kind of arrival took up maybe 
50 ft. and I've seen Brock do it in a 
wind and have no forward motion at 
ail on touchdown. 

In experimenting with the gyro’s 
ability to create drag, 1 taught myself 
a valuable lesson. F Eying within a few 
feet of the ground with approximately 
% throttle, 1 began gently bringing 
the nose up while maintaining alti- 
tude. At a certain angle, a very flat 
one, I could feel the craft decelerate 
and more angle wa* needed to main- 
tain altitude, which continued to in- 
crease drag, 

In far less time than it takes to read 
about it, the gyrg had literally 
dragged itself out of the air and land- 
ed on the lake bed while the engine 
was still screaming away. 

Keeping the nose down is the most 
important lesson a new gyro pilot can 
learn. He has to treat the control stick 
tike Lhe spoiler control on a glider, 
since bringing it back quickly creates 
more drag than lift. 

What did we learn about gyro- 
planes in the course of our adven- 
tures? 

Among other things, it dashed a lot 
of preconceived notions. In the first 
place, it flies just like a real airplane, 
so lung as the aircraft’s drag is taken 
into consideration. 

Most important, I found the gyro- 
plane to be safe if flown within its 
limitations, and to know those limita- 
tions, instruction in a 2- place machine 
is crucial. Self discovery is fun, but 
not when your ankles are the only 
thing separating the aircraft from the 
ground. 1 M 



76 



POPULAR MECHANICS * NOVEMBER 1968 





How To Build A 
Complete Set Of 
Contemporary 
Bedroom Furniture 



WOODWORKING 





■ 











■ Platform Bed 

■ Modular Wall Units 

■ A Compact Wardrobe 



■ Clever furniture finishes 

■ How to take care of wood 
m And a Special Bonus: 

Hardwood Identification Poster 
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FANTASTIC 

FINISHES 

From the ordinary to the extraordinary, 
the secrets fie in the finishing. 



BY ROSARIO CAFOTOSTO, Contributing Editor 



T'S BEEN said that beauty is 
only skin deep, If thorp's any 
t ruth to that adage wh on. it comes 
to woodworking, it suggest# that 
the final, skin-deep finish is of undeni- 
able importance. We've decided Lo 
put that theory to the test. Not satis- 
fied, however, with simply offering 
one way to finish wood, we're offering 
a host of techniques and products each 
with its own personality. 

As a vehicle to display each finish, 
we chose identical, garden-variety 
unfinished chests — the kind available 
at unfinished- furniture stores every- 
where. The material is knotty pine 
and the design is basic. 

As for our finishes, they run the 

CJocftwlse from bottom left: marbJtfized 
top with l -step stain am 1 fftnt sh on 
bottom r quarterwiwn oak graining? 
tfetomlve itendllng On painted cabinet? 
(us trout brushed lacquer natural finish. 



Culcir pTwio: j R Rail 

(Sfack -antf-wti || e phatm RCiMriib C .-■i m jfpsjQ 




1 Mylar film Is taped over drawing and cut 
with a r*20r 3 h*rp knife lo make stencil, 
errors can be taped with transparent tape. 



gamuL from stenciled ornamental] an 
on a painted background, graining 
and xnarbleizing — ways to actually 
make the pine look like a totally differ- 
ent material, oil-based stain For that 
rich traditional look and a crystal 
dear gloss lacquer finish. 

Whether you're a dyed-in-the-wool 
workshop enthusiast or are simply 
trying to make the most of a ready- 
made piece of unfinished furniture, 
w*e think you'll find that these tech- 
niques open a world of possibilities. 

Preparation 

Before applying any finish H first sand 
with 100-grit sandpaper, then 150 grit 
and finish with no coarser than 220- 
grit paper. Inspect the piece for loose 
joints and exposed nails, screws or 
staples. Reglue joints where neces- 
sary’ mi fill all boles. Apply a coat of 
sealer to all the interior surfaces to 
prevent moisture absorption. 

If the piece will receive an opaque 




2 Stenciling requires a smooth, flat back- 
ground. Latex satln-NnJih enamel Is ap- 
piled over the primer. A vg Id glossy paints. 



finish, seal all knots on exposed sur- 
faces with shellac. This prevents the 
resins in the knots from bleeding 
through the final finish. Then, apply a 
primer such as BIN or Enamelac Lo 
the entire surface to provide a good 
base for painting. 

Stenciling 

The materials fur stenciling are avail- 
able at art-supply stores. You'll need 
a stencil brush, paint and a material 
from which to cut the stencils. Stencil 
brushes come in v arious sizes. 

Fur our project, a No, 12 ( Vi-in.- 
dia. ) stencil brush was ideal. Any fast- 
drying paint can be used. We chose an 
acrylic paint because it has good cov- 
ering characteristics and cleans up 
with water. 

While preeut stencils are available, 
we designed and cut our owm. Create 
the designs on full-size drawings of 
the parts to be stenciled. If you're opt- 
ing for symmetrical shapes as w r e did. 




I up and down dabbing strokes are used 
to apply paint through cutouts. Make sure 
to remove any excess paint from brush, 
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it's easier to make an aucurate draw- 
ing if ynu draw only nrse half of the 
shape on tracing pniHtr and then flip iL 
over to produce the other half. 

Polyester film such as 3-mil Mylar 
is an ideal ^tenri! material. The type 
with one frosted side allows you lo 
draw directly on the stencil with pen- 
cil, To cut the Hlcncil, simply tape 
your drawing to a cutting hoard ami 
tape the film over it. Truce the outline 
with a razor-sharp knife (Fig, 1). 

After preparing the surface ax 
described, paint the entire piece with 
latex satin-finish enamel in tht j color 
of your choice. We u sed Benjamin 
Moore Aquaglo Fawn No, 333-53 
(Fig, 2). 

To avoid any seeping of the stencil- 
ing paint under the stencil, spray the 
back of the stencil with a light coat of 
artist's spray adhesive. Then, align 
the stencil and lay it in place. 

We used Country Colors Acrylic 
Green Olive No, 2442 for the stencil- 
ing paint. ICs available in 2-ourite 
squeeze bottles. Place some stencil- 
ing paint in a shallow container anti 
dip the bristles of the brush straight 
down into the paint so only V| fl in. of 
the bristles are covered. Remove any 
excess paint and dab the brush 
straight up and clown through the 
stencil openings { Fig. 3). 

To get a sol id cr lat < if paint aa we e lid , 



make several applications over each 
segment before the paint dries. Then, 
lift the stencil and move it to the next 
location. 

Never alb w the acrylic paint Ui dry 
on the brush — keep it in water during 
waiting periods and dry it before use. 
We covered the finished job with two 
coats of Deft semi gloss Wood Finish. 

Marble! zing 

Marhlei zing ts known as a faui 
(rhymes with low) finish from the 
French word meaning false. To a 
great extenL r the success of the illu- 
sion depends on marbleizing only 
those parts t hat might really ho made 
of marble such as the top slab of our 
chest of dra wers. 

Begin by masking off tho.se areas 
not to be marbleized — use newspaper 
and masking tape. Then, seal and 

g rime the top followed by a coat of 
lack, semigloss enamel (Fig, 4). 
When this mat is dry* apply a coat of 
Impound cut shellac. 

Next, prepare Lhe glaze. The glaze 
is a coaling that cun he manipulated 
and added to while still wet to produce 
the desired effect. Prepare one cup of 
dear glaze by mixing lit ah lesf mens 
semigloss clear alkyd varnish. (3 
tablespoons boiled linseed oil, 10- 
L-iiblespouns mineral spirits and then 
^-tablespoons of Japan drier. The 



marble veining is done with white, 
raw sienna and burnt sienna artist's 
oil paints. Squeeze a small head of 
each mlnr into separate small dishes 
and pour about I -teaspoon clear glaze 
over each color. The main veining col- 
or is made by mixing equal amounts of 
white and raw sienna and adding the 
glaze. 

Apply a c oat of clear glaze to the 
top. Lightly dip a 2-im brush into the 
white paint and then into the glaze. 
Pass the brush very lightly on the 
glazed cheat top in semi circular 
stroke s. Try to deposit small amounts 
of paint in a haphazard manner. Then, 
dab at these traces of white with a soft 
doLh moistened with clear glaze to 
produce a faint cloudy effect against 
the black background (Fig. d). If the 
glaze begins to dry, then add more. 

Begin the veining by holding a No, 
2 artist']* brush between the thumb 
and lhe index finger and clip it into Lhe 
main veining color. Holding the brush 
in this way helps in creating irregular, 
natural looking patterns. Starling at 
an edge, draw the brush across Lhe 
surface in a rambling path. Vary Lhe 
pressure on the brash occasionally to 
obtain lines of different thickness and 
density. Every so often, press down 
the brush and twist to diffuse the col- 
orant! sharpness of the vein (Fig. 7}. 
During the course of the veining. 



T Artist’ i brush dipped Into rna In veining 
color and moved In an Irregu lar path makes 
v#iru, A loose grip helps The effect 



ft When the marblelzlng Is done, apply 
four coats of gloss varnish. If d lisa tlsf led. 
wipe off The glaze and start #fpln r 



ft Wood-Sheen stain and finish can be 
applied with a soft cloth or foam pad. We 
applied two coats for desired luster - 



ft After priming the top for rnarbleJzIng. 
apply a coat of alkyd semigloss black paint. 
Mask Png protects the rest of the chest. 



ft After painting the top black, apply a 
coat of jheJPac to produce a smooth surface. 
Then , apply a coat of clear glaze. 



ft Addtraceiof white with a 3-In. brush to 
lhe glazed surf a-re. Use a doth wetted with 
clear glaze to soften white areas. 
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TURN HOME REPAIR PROBLEMS 1 
INTO NO PROBLEMS. 



WITH ELMER'S'-THE HOME SOLUTION “PRODUCTS. 







ELMERS 



If you have a problem in your home that needs gluing, caulking, 
filling, glazing or spaekling. Elmer's has the answer , 

THE HOME SOLUTION" 1 line of products. Lock 
for them at your favorite stone. 



Problem: Hm to m^broten Problem. How to path the nicks and scratches 

at tfw tfinwKj room 

THE HOME SOLUTION™ Elmer's THE HOWE SOLUTION : Elmers FilR'N Finish 
Gto Tufl l " gfrnng compound It's Perfect ter Ml wort . Accepts 41 tends of 
pantaWe in only 30 minifies status,, paint and varntsU Easy to sand , to 



Pmitfem. How to attach Femes ■ to 

THE HOME SOLiniGH 1 ' 

Elmer's Contact Cement Forms a 
Strang bond 



TM 

THE HOME SOLUTION 



Problem- Hm to 
ratface catena 
f your tub 



amundymir 
andbfc. 

THE HOME SOLUTKW^ 
Elmer's Tub Caulk 
Provides a hexible seal 
ttuil s water and 
mHdew resistarH. 



Praterr'HDwtopnJ' 
pamt. QitVKt UfWe 

THE HOME SOLUTION -: 
Elmer s invtstele Glove " 
Protective Hand Crcam 
Just apply Wont any 
dirfy job 



Pruhtefn: How to glue the am} haCft 
on {be jrmc/Hjr 

THE HOME SOLUTION - Elmer’s 
Carpenter's Wood Glue. Penetrates 
wood deseplfy tor a strong bond 



Problem: How to repair a era* 
ins wait 

THE HOME SOLUTION'": Elmer s 
RedhSpack 1 " spacWing compound. 
Fasbd tying acrykt tde* formula 
stays flexible but 
sands easily 



Problem. How to stop 
the drafts™ windows 
THE HOME SOLUTION'": Elmer's 
Silicone Caulk Gives you a long-lasting, 
Itenibte seal thal msulales 
and waterproof 



PraWem How iu patch tted&p 
gouge m Redoing room table. 
THE HOME SOLUTION'"-, timer s 
Carpenter's Wood FJku Heists 
shnnkwig and accepts dart aid 
BtghE stain 



Problem. How to tegfue loose nmer on appmees 
THE HOME SOUJTBH^ Elmer's Sin-All * A strong, tngh-lsch 
adhesive that bonds just about anything to anything dse. 
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1 A After each section Is dry, remove adja- 
cent masking and mask off finished areat 
This, Creates the look of Individual boards. 



occasionally tlEp s mailer brushes s iilo 
either the white or burnt, sienna and 
make a light pass through an existing 
vein. If the completed v titling doesn’t 
look quite right, aim ply wet a doth 
with mineral spirits, wipe the top 
clean, md start again. When youVe 
satisfied. Let the top dry for 4S hour& 
and apply four coals of clear gloss var- 
nish (Fig, 8). 

Oil-base stain 

To accent the marhleizeri top and 
provide a rich traditional look, we 
decided a warm stain with a soft lus- 
ter would be appropriate. We used 
M inwax Wood -Sheen to achieve both 
goals in one simple operation. Wood- 



Sheen is available in six colors plus 
natural. To get the exact color we 
wanted, we mixed one part Colonial 
Walnut with six parts Mandarin 
Maple. Because pine is difficult to 
stain evenly T apply a coat nf Min wax 
Worn) Conditioner first. Then, apply 
two coats of Wood-Sheen with a cloth 
urfoam pad (Fig. 9). 

Graining 

The second of our faux finishes is a 
graining technique that virtually 
transforms the appearance of the or- 
dinary pine into the look of expensive 
quartersawn oak. Like marbleizmg, 
graining utilizes u base coat and glaze 
coat. We used Red Devil Acrylic La- 



1 7 Far a J nitrous h I qh -glou natural flnlshi, 
use three coats of brushing lacquer. Sand 
between coat* with 270-grU sandpaper. 



If After final coat has dried,, rub down 
cabinet with polishing compound. This 
softem the harsh gloss of the lacquer. 



tex Antiquing Graining Base Coat M 
and Oil -Base Glaze Coat No, £02 Oak. 
Youl! also need a 2dn. brush, Nn P 2 
artist's brush, and two hair combs 
— one with coarse teeth and the other 
medium. Make sure that the teeth lie 
on a straight line. Use sandpaper and 
sanding block to dress the comb tetiLh 
fiat. 

Prepare and prime the chest as 
described in the stencil mg section 
above, then apply the graining baae 
coat ( Fig. 1 0). After this is dry, mask 
off half of the top panel. This allows 
working each half of the lop separate- 
ly creating the look of two book- 
matched oak boards. We divided the 
sides into three boards each. 



If Pel! Ehc Cldlft aver the glare In A Slight- 
ly diagonal dir ret I on. After each pais, wrap 
the comb with a dean piece of doth. 



1 A The medium-! noth comb Ja used with- 
out the doth. Full it across main grain lines 
at about 10’ or parallel to top edge. 



II A course - tooth comb wrapped m a soft 
doth It best for making grain lines. Make 
sure teeth points are In a straight line. 



t © Begin the graining by applying a col- 
ored base coat over the primer. Base coat Is 
a quick-drying $atln latex palm. 



If To create the look of two book- 
matched solid oak boards, mask half of the 
t op before applying glace coat. 



1 S The rays are painted with an artist s 
brush and diluted glaze. Brush b held loose- 
ly to allow It to waver slightly. 
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